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ABSTRACT 
This thesis is about risk management in fast-track construction projects. The aim of the study 
is to identify the risks in the UAE construction industry, understand how they are dealt with, 
and propose more effective frameworks for risk management in fast-track construction. A 
mixed method approach was used to fulfil the objectives of the study. 65 questionnaires were 
distributed to professionals in the construction industry, including contractors, sub-
contractors, project managers and private consultants. Their responses were analysed using 
statistical techniques, and the results taken for discussion to a focus group of eleven 
experienced construction managers and experts. Secondary data was also collected via 
literature reviews of print and website articles, and of books and documents from company, 
government and industry-specific databases. The findings show that risks in construction 
projects can be internal or external, and that in the UAE, owner- and design-related risks are 
seen as the most significant. Knowledge about risk management is present, but more needs to 
be done to eradicate the problems associated with poorly managed fast-track construction 
projects. Using the suggestion of the focus group, a framework for risk mitigation was 
developed based on the Alien Eyes’ risk and Qualitative Risk Management models. The 
study discusses the implications of risk management for practitioners and academicians in the 
construction industry. Poor risk management, which is usually the consequence of inadequate 
recognition of and/or responsiveness to risks and uncertainties, can have a devastating impact 
upon projects. It is hoped that practitioners applying the findings and suggestions in this 
study will see positive change, improved profitability and greater competitive advantage as a 
result. 
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GLOSSARY OF TERMS 
Client:  The party that assigns and pays others to undertake a project for them. 
Contractor: The organisation in charge of undertaking the project as required by the client. 
Decision-making: Process of determining the appropriate action to accomplish goals and 
objectives in an effective and efficient manner.  
Project: An operation involving a set of synchronized and managed activities, programmed 
to begin and end at specific dates, designed to meet specified objectives while upholding an 
agreed outlay of costs, time and material capital. 
Project risk: An unspecified incident which can affect the project’s objective in either a 
positive or negative way.  
Risk management: A methodical procedure that entails identifying, analysing and 
responding to risk in a project. 
Stakeholders: Individuals or groups whose opinions, interests and requirements are impacted 
by the initiation, formulation and eventual implementation of the project solution.   
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CHAPTER ONE: INTRODUCTION 
 
         This chapter introduces the research presented in this thesis. It explains the research 
background and problem before outlining the aims and objectives of the study and setting out 
the questions that it seeks to answer. Finally, the chapter summarises the deliverables and 
significance of the research.  
1.1 Background to the Research 
 Advancing globalisation, expanding multinationals and stiff competition within the 
private sector are forcing managers in both public and private companies to act assertively to 
maintain profitability while still abiding by international quality standards (Akintoye, 
Goulding & Zawdie, 2012). Fast-track construction is one way to reduce a project’s time 
schedule and tackle current challenges in the construction industry such as high financing 
costs and runaway inflation (Chen & Wong, 2002, p.524), but it can be challenging for 
project managers since it requires a variety of measures to be implemented and it poses a 
number of risks. Although the fast-track process does not appear to create any new problems 
for sub-contractors, it can increase the incidence of certain types of existing problems. 
Clients opt for fast-track projects because they want to achieve or preserve a 
competitive advantage; they want these projects to be completed faster than normal, while 
still maintaining high quality (Smith, Merna & Jobling, 2009). Effective time management is 
thus crucial to the success of fast-track projects as poor timing can not only cause delays but 
also incur additional costs (Aleshin, 2001). However, conventional project management tools 
are inadequate to solve the problems that arise in fast-track projects in terms of time, cost and 
quality (Odeh & Battaineh, 2002). It is therefore the purpose of this study to propose 
techniques and tools to manage the risks associated with the radical compression of project 
schedules while still ensuring that project quality meets international standards. Potential 
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problems may be addressed by improving the project management committee, strengthening 
project planning techniques and tools, managing project risks more proactively, and 
restructuring project organisation (Odeh & Battaineh, 2002). If all the above measures are 
fulfilled, not only will projects be fast-tracked, but team building, quality and cost 
effectiveness will also be improved.  
1.1.1 Type and scale of developments in the security organization 
 The type and scale of developments may be described in terms of the types of 
building project, the number of projects, and whether they are capital or minor projects.  The 
UAE construction sector is characterised by various types of building projects including 
residential, office and commercial. These are procured as either capital or minor projects. 
Figure 1.1 shows the total number of projects in the capital and minor categories. Figure 1.2 
shows the overall costs of projects for both capital and minor projects. Figure 1.3 shows the 
number of capital projects at the design, tender, construction and handover stages, while 
Figure 1.4 shows the cost of these projects at the various stages of development. Finally, 
Figure 1.5 shows the number of minor projects at the various stages of development, while 
Figure 1.6 shows the cost of these projects at the various stages of development. 
138
84
222
Number of Projects
Total number of 
Captial Projects
Total number of 
Minor Projects
Total number of 
Projects
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Figure 1:1: Number of major and minor projects  
 The total number of projects is 222, of which 138 are capital projects and 84 are 
minor projects.  
8,336,221,413
729,296,345.93
9,065,517,758.93
Cost of Projects
Total Cost of
capital projects
Total Cost of minor
Projects
Total Cost of major
and minor Projects
 
Figure 1:2: Costs of major and minor projects  
 The total cost of all projects is estimated at AED >9 billion; capital projects account 
for >AED 8 billion of this, while minor project costs are estimated at AED >700 million  
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Figure 1.3: Number of capital projects at various stages 
 The majority (>60) of the capital projects are at the handover stage, while the smallest 
number (<20) are at the design stage. A few are at the tender (=20) and construction (<20) 
stages as shown in Figure 1:3. 
-
2,000,000,000.00 
4,000,000,000.00 
6,000,000,000.00 
8,000,000,000.00 
10,000,000,000.00 
Amount of Projects
 
Figure 1:4: Cost of capital projects by stage of development 
 The total cost of the capital projects at all developmental stages is AED 8 billion. 
Projects at the tender and handover stages account for the largest proportion of this at more 
than AED 2 billion each. Capital projects at the design stage cost slightly less than AED 2 
billion, while those at the construction stage cost at least AED1 million. 
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Figure 1:5: Number of minor projects at different stages of development 
 Unlike capital projects, the majority of minor projects are at the construction stage 
(=40).The fewest number of projects are at the handover stage (5). There are between 10 and 
20 projects at each of the design and tender stages.  
 
Figure 1:6: Cost of minor projects at different stages of development 
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 In the minor project category, the construction stage accounts for the highest 
proportion of costs (=AED 600 million). The tender stage accounts for the least cost. The 
design and handover stages each cost less than AED 100 million. 
The UAE’s construction sector is growing at a rapid rate as a result of the government 
policies to encourage economic diversification and technological advancement. The UAE has 
already taken some steps to develop risk management techniques to improve the quality of 
projects (Zaneldin, 2006), but most infrastructure projects still run over budget, with many 
even collapsing during construction, in part due to ineffective risk management strategies 
(Zaneldin, 2006). The projects have been taking considerably much longer to complete 
reducing the value and going below the expectations of customers. If this situation is to 
improve, it is crucial that the UAE’s construction industry learns how to implement fast-track 
methods while simultaneously ensuring that effective risk management measures are in place.  
  Risk management involves estimating and analysing project costs, and then 
developing and implementing measures to correct risk problems (Barrie, 2006).  Present risk 
management techniques often tend to concentrate on variances that are in linked items the 
moment the risk overrun is revealed, but what is needed is a risk management methodology 
that looks for potential risk issues and warns project managers as early as possible before the 
risk occurs. Risk analysis is recognised as a main subset of project management, but its 
application is limited in the construction sector; it tends to be used only for the development 
of schedules or risk estimates. Ayyub and Wilcox (2001) argue that this may be because 
construction risk engineers see risk analysis as an intimidating topic. The relevant 
information for modern risk analysis is mostly conveyed in complex jargon and is hard to 
relate to traditional, quantitative risk analysis. Modern risk analysis employs terms such as set 
theory and fuzzy logic (Carr & Tah, 2001), but as Al-Sobiel et al. (2005) points out, 
construction professionals have traditionally used thumb rules and relied on insight and 
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experience when handling risk. What is required now is a risk analysis application that is 
simple to apply but that can assist project managers in controlling risk throughout the life of a 
construction project. The application should also consider the propensity of construction 
professionals to conceptualise risk in linguistic terms and their tendency to draw on their own 
experience.   
A better risk management technique would foresee potential risk issues by applying 
risk simulation and analysis techniques to target areas where risk escalations are most 
expected (Chapman & Ward, 2000). The simulation would recognise the system’s behaviour 
and anticipate how this behaviour might evolve in different scenarios, but the assumptions 
that are made while building the model for simulation could also be modified to investigate 
“what if” questions about the real process or system (Chapman & Ward, 2000). The 
technique of simulation is considered important in the construction industry. CPM schedules 
developed at the planning stage are a good tool for predicting the potential cost and 
performance of a project (Barrie, 2006).  Risk analysis should also be used to reveal those 
areas where a competitive advantage may be achieved. Furthermore, if it is to reduce risk 
issues in the execution phase of a project, the analysis ought to be an ongoing process and 
routinely updated as new information is obtained. This, together with effective tools for risk 
forecasting, should better enable managers to anticipate the risk problems of a project (Cohen 
& Palmer, 2004). With this in mind, this study seeks to develop a methodology, combining 
risk analysis and risk control techniques, that can be implemented in both the planning and 
execution phases of fast-track construction projects in the United Arab Emirates.  
Although many studies relating to risks in the construction industry have been 
published, there is scarcity of researches regarding the application of risk management in fast 
track construction. Fast track construction is gaining popularity and interest in the Middle 
East yet studies that have focused in this area in the context of the UAE could not be found. 
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This research is therefore the first to contribute to the growing body of knowledge by 
focusing on various risk management techniques and their application to fast-track projects in 
the context of the UAE. Whereas some studies have addressed the issue of risks in the UAE 
construction industry, none has developed a proper method or framework to manage risk in 
the UAE. The frameworks that the literature has addressed are usually from other theoretical 
propositions and face the limitation of not being fitted to the UAE context. The study thus 
focused on the identification of the risks affecting the UAE construction industry in terms of 
their levels and categories. It is the first to propose a framework for risk mitigation in the 
UAE in this context. The focus group used to generate the framework consisted of 
experienced professionals in the UAE construction industry, hence contributing to a valid 
framework that can be practically applied in the UAE environment. 
1.2 Research Problem 
 The construction industry in the UAE is complex and subject to a higher level of risk 
than other industries, making effective risk management vital (Zeng, An & Smith, 2007). 
Currently, however, construction firms in the UAE lack both the proper methodologies to 
determine and evaluate risk and reliable approaches to eliminate, reduce or mitigate risks. On 
top of this, there is a lack of government policies regarding risk in the construction industry 
(Zaneldin, 2006). This is despite the fact that the majority of management construction 
scholars now recognise risk management as part of the most necessary elements of project 
management (Lyons & Skitmore, 2004; Mills, 2001; Wood & Ellis, 2003). The risk 
management process, which involves risk identification, analysis, response planning and 
control, can be applied to all kinds of projects regardless of their sizes or budgets (PMI, 
2006). Project completion within the expected time span has always been the most 
challenging task for construction companies, with many failing to deliver on the agreed 
schedule, cost and quality (Rahman & Kumaraswamy, 2002). The challenge is even greater 
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with fast-tracked projects, where the schedule must be accelerated in order to cut costs, but 
there must be no compromise on quality. The UAE needs a valid risk mitigation framework 
that is appropriate for mitigating the levels and categories of risks unique to the country’s 
construction industry and especially its fast track schemes.   
1.3 Research Aim and Motivation 
       Combining these two considerations – the growing trend towards fast-tracking and the 
need for more effective risk management – this project seeks to identify techniques and 
methods that are specifically suited for the identification and control of risks in fast-track 
projects in the UAE’s construction industry. Fast-tracked projects should be less costly than 
conventional projects because they are completed more quickly; even so, they should be of 
comparable or better quality. The motivation to undertake this research was born out of the fact that 
the researcher has worked on a lot of projects that have failed to meet client needs in term of scope, 
time, cost or quality. It is his observation that although the same risks occur repeatedly, project teams 
seldom seem to learn from previous challenges. Indeed, in the researcher’s experience, most project 
participants go about their work without seeing the need for risk registration or proper mitigation 
measures. Conducting this research has allowed the researcher to contribute to the body of knowledge 
regarding risks and risk management in construction projects. The importance of risk mitigation in 
fast-track projects is especially worth investigating as it is highly possible that fast-tracking will be the 
preferred method of construction in the UAE in future. There is therefore an urgent need for 
information and guidance to support best practice in its application. 
1.4 Research Objectives 
 The principal research objective is to create a workable methodology that 
practitioners can use to control or mitigate risk when managing fast-track construction 
projects. This methodology should utilise a synchronous order of risk analysis, risk control 
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techniques and simulation. This primary objective may be divided into a series of more 
specific objectives: 
 To identify the risks to projects in the UAE and categorise them according to their 
levels. 
 To investigate various risk management concepts and how they apply to construction 
projects in the UAE. 
 To analyse the significance of fast-tracking in the future of UAE’s construction 
industry. 
 To evaluate various risk mitigation frameworks and propose the most appropriate for 
controlling risks in the UAE’s fast-track projects.  
1.5 Research Questions 
 These objectives and aims were used to develop a series of research questions, which 
in turn guided the design of the research. The research questions were:  
1. What risks affect the UAE’s construction projects and how are they categorised? 
2. How do various risk management concepts apply to the UAE’s construction industry? 
3. What significance does fast-tracking hold for the future of UAE’s construction 
industry?  
4. What risk mitigation frameworks are in place and which of these might be used for 
risk control in fast-track projects in the UAE? 
1.6 Overview of Research Methods 
 An examination of existing risk control methods was vital to understand the principles 
behind these methods. Accordingly, an extensive literature search was conducted, along with 
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a survey of employees working in UAE’s fast-track construction projects, to identify country-
specific risks that are linked with these projects, how problems are currently solved, and how 
they might be addressed more effectively. Potential techniques were selected for their blend 
of simplicity and practical viability. These techniques were combined into a methodology 
that practitioners can use to identify and manage risk in the project’s planning and execution 
phases. A focus group discussion was used to identify the most appropriate framework for 
risk mitigation. The proposed methodology, along with its framework, was then verified and 
validated for application. 
1.7 Key Topics Linked to the Research 
1.7.1 Risk management 
Risk management involves project managers, system owners and clients making 
decisions and modifications and selecting separate configurations for systems based on the 
information produced in the risk assessment (Oztas & Okmen, 2005). Managers must 
constantly adjust the process as new data becomes available (Lien, 2002). Decisions are 
based on risk assessments which take into account a range of factors including cost, technical 
performance, environmental implications, reliability, constructability, schedule and safety 
(Xenidis & Angelides, 2005). Although communication between the functions of risk 
management and assessment is essential, the two must remain separate in order to preserve 
the integrity of the assessment process and avoid bias. In qualitative evaluations especially, 
risk evaluators must not be subjected to the same political pressures that are faced by 
managers (Mohamed et al., 1999).  On the other hand, communication is vital if risk analysts 
are to help risk managers make decisions. Managers who do not take part in the risk 
assessment should nevertheless participate in presentation of the findings with the assessors 
(Lien, 2002). Risk managers employ the data obtained in the risk assessment stage to shape 
operational parameters and configurations of construction (Kartam, AlDaihani & Al-Bahar, 
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2000). The modelling process allows risk managers to estimate transportation times and the 
likely duration of construction activities by including suppliers that are dedicated to risk 
reduction through timely delivery of quality supplies. Therefore, risk managers should have 
data on all possible sources of risk in the distribution channel in order to minimise the danger 
of escalating production costs caused by aspects such as delays and poor or unavailability of 
materials. During decision-making, they should consider aspects such as project schedule, 
anticipated risks and the risk management techniques to be employed.  
1.7.2 Risk evaluation 
 Risk evaluation involves combining the possibility of an event and its likely outcome. 
The risk can be demonstrated by multiplying these two factors. The risk is revealed as either 
tolerable or intolerable or in numerical terms (PMI, 2006).  In either case, outcome risks will 
be grouped into risk management categories.  These categories vary from very low-risk to 
very high-risk situations. Low-risk situations are the events that are least likely to occur or 
whose outcome is likely to have little impact. On the other hand, the high-risk category 
denotes high possibility of occurrence, high penalty or both. A high incidence of events 
falling into the high-risk category may be a sign of poor risk management and should be 
investigated. Opportunistic risk can be achieved in the same way, such that risks whose 
outcomes are beneficial can be evaluated by determining their possibility of occurrence and 
their likely outcome, hence a decision made on how to retain them (Jackson & Flanagan, 
2002). 
1.7.3 Risk acceptance 
The level of risk deemed acceptable in each project may be based on government or 
corporate guidelines. Measures posing a potentially greater risk should be flagged and 
individually evaluated to establish why they are more risky. Risks that are deemed to bring 
gain rather than harm are likely to be accepted. Ayyub and Haldar (2007) devised a method 
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to calculate levels of risk acceptance. The method is suitable for comparing risks of a similar 
type. This method reveals the attitudes of public stakeholders towards risk management by 
comparing several risk management categories. In addition, it gives an approximation for 
changing risk approval estimates between distinctive categories of risk. Risk can be grouped 
by the outcome categories. Uniformity involving the cost and the scale of risk downsizing 
can be achieved by calculating the risk acceptance. However, although this approach may suit 
project managers, it may not correspond with the general public’s views on safety.  In a 
project management framework, most issues related with risk involve the public, such as, 
consequences resulting from public disappointments due to fear of exposure to toxins from 
the industry (Kangari, 2005). In conducting cost-benefit analysis, no effort should be made to 
reduce the risk if the associated cost is greater than the potential benefits. The risk should be 
avoided instead (Henley, 2007). 
1.7.4 Risk acceptability 
There are several attitudes towards the estimation and evaluation of financial risk. 
These attitudes include risk-seeking, risk-aversive and risk-neutral. Classification of risks into 
these attitudes is used to determine the acceptability of risk. Generally, investors tend to be 
risk-averse, meaning that given two portfolios that offer a similar expected return, they will 
choose the less risky one; they will only take on the more risky one if there are higher 
expected returns. Investors with a risk-seeking attitude are likely to accept more risk if they 
foresee higher expected returns (Holt & Laury, 2002). Investors who want higher returns 
should seek more risk as evidence suggests that risk-aversive managers usually end up with 
low expected returns (Hubbard, 2007). 
1.7.5 Risk monitoring and control 
The responsibility for risk reduction lies with the management. Risks must be 
controlled and monitored once the management team and board have designed a risk 
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management plan and the project is underway. The plan can subsequently be modified as 
more causes of risk are identified (Loo, Abdul-Rahman & Wang, 2013). 
1.8 The Thesis Structure  
Eight chapters make up this thesis. Chapter 1 gives the background of the project and 
the research problem, aim, objectives and questions and also gives an overview of the 
research methods and relevant concepts discussed in the study. It is followed by Chapter 2, 
which reviews the literature related to risk management and Chapter 3, which reviews the 
literature related specifically to risk management in fast-track projects. The findings of the 
literature review informed the development of the methodological tools.  
Chapter 4 discusses the methodology used in the study. It describes the research 
design, study population and sampling methods and data collection methods, justifying the 
selection of these methods. The chapter explains how the pilot study and the main study were 
conducted. Chapter 5 reports on the findings of the study, showing how they answer the 
research questions, and analyses the data derived from the survey questionnaires.  Chapters 6 
discusses the validation of the methodology and findings and explains the framework for risk 
mitigation as required of the research objectives. Chapter 7 discusses the findings 
synthesizing the literature review and findings of the primary survey and focus group study. 
Chapter 8 provide a summary of the main findings of the study and give the implications for 
those tasked with risk management in the construction industry as well as recommendations 
and directions for future research.  
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CHAPTER TWO: RISK MANAGEMENT 
2.1 Overview 
 This chapter reviews the current literature relevant to risk management in construction 
projects. The reviews synthesise the available evidence on risk assessment and mitigation in 
fast-track projects both worldwide and in the UAE. It systematically examines the attention 
that risk management has received in construction literature over the last few years. This 
chapter begins by defining risk and explains the process of risk management. It discusses the 
theoretical background of risk management and its concepts, as well as the effects of risk 
management on project performance. While the importance of risk management is a matter of 
debate, it is generally accepted that best risk management practice, in combination with 
strong project processes, improves project quality, reduces costs and speeds up schedules. 
Risk management is widely discussed in studies but this review will focus on the processes of 
risk management in the area of construction projects. 
2.2 Risk Management 
 Risk management entails a process in which the risks of a specified operation/project 
are measured and modelled (Lyons & Skitmore, 2004). According to Cohen (2004), risk 
management is the process applied to regulate the probability of certain occurrences which 
can affect the objectives, cost, time, quality and scope of a project.  The basic concepts of risk 
management – not just in the construction industry but generally – include risk, certainty, 
uncertainty, exposure and risk acceptability (Jeljeli, 2005). Risk management is a significant 
constituent in any decision-making procedure, be it in private life, business, industry or 
different levels of the business cycle, because it gives decision makers the qualitative and 
quantitative data they need to make informed choices. Risk management involves the 
systematic study of a range of relevant factors, so that the probability of problems arising can 
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be estimated, the nature and likely consequences of these problems can be identified, and 
thought can be given to how these consequences can be avoided or at least mitigated (Lyons 
& Skitmore, 2004). The decision maker is then in a position to choose the most favourable 
alternative from the available options. 
 Risk management for construction projects can be conducted by matching the 
project’s capital needs to the industrial context and running construction system simulations. 
Simulations highlight potentially precarious situations and limitations in the construction 
environment. Where information is non-existent or difficult to find, the risk is described in 
qualitative terms (Ceric, 2003). Where information is available and easy to obtain, the risk 
can be measured in quantitative terms (Dey, 2001). Possible deviations from the construction 
scenario are then modelled to identify their likely favourable or unfavourable impacts on the 
project’s cost and/or schedule.    
2.3 Risk Definition 
 The literature offers several definitions of risk. Risk management is a methodical 
procedure for recognising, evaluating and controlling project risks (PMI, 2006). This study 
adopts the definition of risk offered in the Project Management Institute’s Body of 
Knowledge (PMIBOK, 2006): risk is an unknown incident or circumstance which, if it 
happens, can have favourable or unfavourable effects on a project’s objectives. The study 
seeks to demonstrate the truth of this definition by identifying risks in selected UAE 
construction companies and evaluating how their projects might be affected by these risks. 
Recognising that risks can have both positive and negative impacts, the proposed mitigation 
measures include accepting and avoiding the risks.  One general definition of risk is that it is 
the possibility of an adverse outcome arising from unexpected circumstances (Mills, 2001, 
p.246). 
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 According to Kumamoto (2006), there are five attributes of risk: outcome, causal 
scenario, likelihood, significance and population. His definition of risk, which considers the 
relationship between the likelihood of an event occurrence and its outcome, is commonly 
accepted and is therefore the definition adopted in this research. The definition may be 
expressed using the equation below. 
      xx CP,...CP,CPRisk ,,,, 2211  
Where: Px refers to the occurrence probability of scenario x, and 
 Cx refers to the occurrence consequences of scenario x.   
In project management literature, the likelihood of an event occurrence is usually 
expressed in terms of its statistical probability (AACE, 2000; PMI, 2006). In project 
management, the penalty of a risk event is primarily financial. Risk is the biggest potential 
cause of loss in any project – hence the need to introduce fast-tracking in order to reduce time 
exposure towards potential risks.  
The causal scenario in a project helps to define the consequence of risk in terms of its 
probability and impact. In this sense, risk is defined using the equation: 
],...,1),,,,[(Risk nxCSUOL xxxx   
Where: Lx is the likelihood of event x,  
Ox is the outcome of the event 
 CSx is the causal scenario that entails causes of outcome Ox and event propagation for 
the outcome (Kumamoto, 2006). 
 The consequence significance of a project risk in construction is evaluated in terms of 
the amount gained or lost, whether this is money lost, number of days the project is delayed, 
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or fatalities witnessed. Consequence significance varies inversely or directly to the amount 
gained or lost respectively (Kumamoto, 2006). The measure of this significance is known as 
utility. The risk profile for a project utility in fast-track is defined as: 
],...,1),,,[(Risk nxUOL xxx   
Where: Lx is the likelihood of event x,  
Ox is the occurrence outcome of the event  
Ux is the utility for event x. This shows the significance of the consequences 
(Kumamoto, 2006). 
2.4 Certainty and Uncertainty in Risks 
 Arguments exist regarding whether risk is the same as uncertainty. Some studies see 
risk and uncertainty as distinct concepts on the grounds that risk can be quantified in terms of 
its probabilities and impacts, whereas uncertainty is difficult to determine statistically 
especially in terms of probability (Raftery, 1994). Other studies consider risk and uncertainty 
to be so closely related as to be synonymous (Ceric, 2003).  Risk and uncertainty are 
invariably described in relation to one another and to differentiate between them may not be 
helpful. Accordingly, this study takes the view that risk and uncertainty is essentially the 
same thing.  
  Decision-making can take place in scenarios of certainty or uncertainty. Certainty 
refers to a situation where all the risk-influencing variables can be measured and decision-
making methods lead to an exactly predictable outcome (Mbachu & Nkado, 2007). However, 
this happens rarely and then only in closed systems.  
 Uncertainty occurs in cases where a choice must be made between two or more 
alternatives but where risk-influencing factors cannot be quantified; thus, decision-making 
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occurs under conditions of uncertainty. In the construction industry, conditions of uncertainty 
are common and unavoidable. The decision-maker can intuitively or rationally assess with 
some level of certainty the probability that a specific incident will occur by drawing on his 
knowledge of past similar events or his own personal experience. Risk becomes uncertainty 
when the decision-maker has insufficient data or experience to establish a mathematical 
formula and forecast the likely result.  
According to McCuen (2007), uncertainty may have cognitive or non-cognitive 
origins. Non-cognitive uncertainty is produced by physical randomness, and when limited 
information means only simple assumptions are possible. In fast-track projects, this 
uncertainty is avoided by employing probability and statistical methods. The other type of 
uncertainty is cognitive; this is caused by those involved displaying poor judgment. In order 
to avoid this type of uncertainty, fast-track projects employ the fuzzy set theory approach 
(Carr & Tah, 2001). Henley (2007) also identifies another type of uncertainty, which he calls 
meta-uncertainty. Two types of meta-uncertainty exist in risk assessment: that surrounding 
the probability of an event’s occurrence, and that surrounding its consequences. Uncertainty 
occurs in projects with a complex structure; it should be recognised and tracked from the start 
to the completion of the project to ensure that changes in the risk profile are understood and 
mitigated as far as possible at all stages (Zeng, An & Smith, 2007).  
 In the modern business environment, one of management’s key roles is to collect 
adequate data (and to have the experience) to change uncertainty risk into certainty risk, 
thereby making it easier to reach a decision. 
2.5 Risk Exposure 
 Two concepts usually appear repeatedly in the definitions of risks- probability and 
impact. These two components must be determined if risks are to be examined, contrasted 
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and grouped. If the available information is adequate, probability is approximated as a 
numerical value between zero and one. If information is scarce, the probability is expressed 
in words using terms such as low, medium or high, among others (AACE, 2000). When it 
comes to impact, risk can affect a project in various ways, including planned expenses, 
project quality and project duration (prolonged schedules and poor quality may translate to 
higher costs). As with probability, if adequate information is available, the impact of risk can 
be determined through calculation. However, in practice, this may be unrealistic, so a 
qualitative evaluation may be performed to approximate the impact in terms of high, medium 
or low. Risk estimation should represent both probability and impact, either qualitatively or 
quantitatively. This is achieved by calculating the risk exposure. 
Risk exposure = Risk probability X Risk impact (Ceric, 2003, p.13). 
 The calculation of risk exposure is less important in the case of a single risk as it is 
possible to calculate the probability and impact of a single risk in a particular project phase. 
However, if there is a possibility of two or more risks occurring, managers can apply the risk 
exposure calculation to collate these risks and make decisions about the future response 
strategy for each. Thus, managers use risk exposure in their decision-making. 
Qualitatively, risk is not evaluated as a mathematical operation, a vector quantity or a 
scalar but as predicted in as the likelihood of an event occurring and its expected outcome. 
According to Kumamoto (2006), this can be represented using the following equation: 
     xx OL,...OL,OLRisk ,,, 221,1  
Where: Lx is the likelihood of event x,  
Ox is the occurrence outcome of the event.   
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Thus, risk is calculated as the product of the impact of an incidence and how likely it 
is to occur. As shown in the equation below, the likelihood can be shown as probability, 
while risk can also be measured in terms of the potential loss or damage to a project. 
RISK
Consequence
Time
LIKELIHOOD
Event
Time
IMPACT
Consequence
Event

















 
 
2.6 Risk Acceptability 
 Various terms are used to describe risk, depending on the exposure level. These 
include negligible, undesirable, unacceptable and acceptable (Ceric, 2003). A plan can be 
made to deal with the risks in each category. Unacceptable risks are those where exposure 
cannot be tolerated; they must be removed or shifted to a third party. Undesirable risks are to 
be prevented where possible, but if feasible, they may be taken on following detailed 
evaluation and cost-benefit justification. They will also require top level approval and 
consistent monitoring.  Acceptable risks may be allowed as long as the risk is managed. 
Negligible risks need no further consideration (Ceric, 2003).  
 It is possible to associate a given level of exposure with a specific group/category of 
risk to make the risk management plan more effective (Ceric, 2003). The acceptability of 
individual risks needs to be assessed independently. 
 Risk acceptability based on probability and impact can be assessed using Godfrey’s 
(1996) framework, as shown in Figure 2.1 below. 
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Figure 2:1: Godfrey's framework 
 (Ceric, 2003, p.14) 
Risk acceptability is an existing concept because risk may have either negative or 
positive consequences. According to the Association for the Advancement of Cost 
Engineering (AACE), scenarios that are likely to produce good results, or to bring about 
improvements that increase the probability of a favourable outcome, are opportunities 
(AACE, 2000). The management and project management teams should be in a position to 
maximise the outcome of these positive incidents, while simultaneously minimising the 
consequences of problematic events (Abba, 2008).  
Risk engineering as a form of risk assessment that generally focuses upon the 
quantification of risks associated with negative consequences (Wang, 2000). Woodward 
(2002) argues that risk engineering also covers the positive consequences of risk. He 
describes risk management as a process that can help limit the probability of negative 
consequences arising from uncertainties and maximise the chances of the outcome being 
better than the targeted values.   
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2.7 Risk Identification  
It is important to realise that construction risks are not the same in all countries but 
vary depending on the local political, cultural, economic and social conditions. In the UAE, 
for example, the industry is growing rapidly, and there are now many huge and complex 
construction projects underway. However, these projects have placed a huge burden on the 
industry and created a lot of risks. In his study of risks in the UAE’s construction industry, 
El-Sayegh (2008) stresses that the identification and assessment of the potential risks in a 
project is a key step in managing these risks. He observes that, generally, every project will 
contain a certain degree of risk, but that a good number of project managers are not prepared 
enough to be able to identify or adequately address them. However, he argues that it is not 
productive for project managers to focus their energy on trying to identify all possible risks as 
this is time consuming and no guarantee of success. The best approach is to determine the 
most significant risks and then put measures in place to control them. El-Sayegh starts by 
categorising project risks as internal or external, depending on the source of the risk (this 
method of dividing risks is also supported by the Project Management Institute (PMI, 2006).  
Risk has been classified in a number of ways. Arguing that risks arise as a result of 
interactions between natural causes, obsolete technology and organisational and human 
factors, Smith, Merna and Jobling (2009) suggest that they may be grouped as either 
involuntary or voluntary, depending on whether the incidents that create the risk are uncertain 
or beyond the control of the people in charge. Zack (2007) identifies physical risk as 
especially relevant in the construction industry as it can impact health and safety, project 
quality and even completion. Physical risks can interfere with the performance of the project, 
but the management can reduce these by implementing appropriate safety and quality 
protocols and ensuring the right equipment is made available. Others have categorised the 
consequences of risk, such as loss of goodwill, negative publicity and environmental, human 
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and economic costs (Ayyub & Wilcox, 2001). These should also be taken into consideration 
when planning a project.  
Several studies have used a risk breakdown structure (RBS) to organise the various 
categories of risks. Risk sources can be financial, strategic or operational (Xenidis & 
Angelides, 2005) and can lead to higher than predicted expenses in procuring materials, or 
lower than expected sales after the project completion, or poor accounting during the project 
management phases. Examples of financial risk sources include government and commercial 
factors, while strategic risks can arise as a result of inadequate staff training or IT, or poor 
marketing; and problems with production, security and maintenance are all sources of 
operational risk. Health and safety regulations and environmental concerns can pose an 
additional compliance risk. Risks are mainly be identified as internal risks and external risks 
(Miller 2000). These categories may be sub-divided into contractor, political and economic 
risks, among others. 
2.7.1 Internal risks 
Those risks that directly relate to the project and fall under the project management 
team’s control are termed internal (El-Sayegh, 2008). These risks are again divided according 
to the specific originator such as the designer, contractor, owner, suppliers and sub-
contractors.  
2.7.1.1 Owner risks 
Studies have identified various ways in which the project owner can become another 
source of risk, for example, by delaying payments to contractors, imposing an unreasonably 
tight schedule, making design changes, intervening in the project, delaying contractors’ 
access to the site, not defining the scope of the project, suddenly going bankrupt or breaching 
the terms of the contract (Remington & Pollack, 2007). Delayed payments can cause 
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financial hardships for contractors since these payments are the source of income for the 
project, while rigid schedules may be impractical or difficult to achieve. Owners may also 
demand design modifications which may turn out to be dangerous or jeopardise the 
contractor’s chances of achieving the project’s schedule.  
2.7.1.2 Designer risks 
 The main problem here is usually impractical designs that are difficult to implement, 
but risks can also arise if the drawings are poorly executed or the specifications are 
incomplete or inaccurate. Documents may not be issued in time. Changes made during the 
construction phase by the design professional, whether to improve a design or correct 
deficiencies, can also pose a risk for the contractor (Fazio et al., 2008).  
2.7.1.3 Contractor risks 
Contractors become risk sources by producing poor quality work or low productivity, 
by demonstrating incompetence, by being involved in accidents at the construction site or by 
being unable to deal with unexpected technical challenges. They can also pose a risk if they 
have too few staff, if te key staff leaves in the course of a project, or if they become engaged 
in disputes with sub-contractors (Zaneldin, 2006). Accidents caused (or suffered) by 
contractors during the construction phase can lead to cost overruns, loss of morale, delays and 
loss of productivity.  
2.7.1.4 Sub-contractor risks 
 As indicated above, sub-contractors are an additional source of risk. If they fail to 
deliver the work as agreed with the contractor, this can result in breach of contract. Where 
sub-contractors are not qualified for the job, this can lead to poor performance (Zaneldin, 
2006).  
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2.7.1.5 Supplier risks 
 Suppliers can cause risks in construction projects by failing to deliver materials on 
time or by delivering poor quality materials (Miller, 2000).  
2.7.2 External risks 
Internal control systems have no influence on external risks, which may be caused by 
social, natural, economic, political and cultural factors. Research has associated each of these 
categories with various risk events.  
2.7.2.1 Political and government risks 
Political risks include war threats and political instability. Changes in regulatory 
guidelines and rules may also affect the project. Other risks are posed by workers’ 
dissatisfaction or even industrial action, which can interrupt project activities and negatively 
impact the project’s objectives. Studies have also identified delays in permit approvals and 
corruption among officials as possible sources of risk affecting construction projects (Knecht, 
2002).  
2.7.2.2 Social and cultural risks 
 Social and cultural factors which have their origins in the external environment may 
nevertheless create conflict within the project; for example, cross-cultural differences, 
substance abuse and criminal acts (Demkin & American Institute of Architects, 2008).  
2.7.2.3 Economic factors 
 Miller (2000) found that sudden changes in prices and inflation were the most 
significant economic risk factors for local and international companies in his study. Other 
economic factors which can pose risks to construction projects are shortages, whether of 
equipment, manpower or materials, and currency fluctuations (Miller, 2000).  
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2.7.2.4 Natural factors 
 Natural risks may include unpredicted inclement weather and unforeseen site 
conditions (Loo, Abdul-Rahman & Wang, 2013).  
2.7.2.4 Other factors 
 El-Sayegh (2008) identifies another category of external risks that he refers to as 
“others”. Into this miscellaneous category he places events such as difficulty in claiming 
insurance, local protectionism, unfair tendering practices and delays in resolving litigation 
and contractual issues.  
2.8 Risk Management Process 
 Risk management relays the notion that anticipated incidents that may bring 
disastrous impacts should be anticipated (Ceric, 2003). When the risk management process is 
conducted, it guarantees that everything possible is done to ensure achievement of the 
project’s objectives despite the constraints. The primary goal in project management is to 
achieve the deliverables within the scheduled period, using the forecasted budget and 
achieving the desired quality. However, doing this under conditions of uncertainty is a 
challenge. Since the outcomes of even foreseen events cannot be predicted with certainty, it is 
necessary to turn uncertainty into risk and manage it.  
 Risk management is an ongoing process which should be present in all cycles of the 
project. Risks and the consequences they bring need to be addressed in all important areas of 
decision-making and by all those involved in the decision-making process. In all work 
phases, it is necessary to identify potential threats to the project, scrutinize their possible 
negative effects and plan to respond to them. Of course, any risk response action may itself 
result in newer risks which also need to be identified, analysed and controlled. Project 
managers should do everything in their power to achieve the project’s goals and reduce or 
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eliminate uncertainty or risk effects; in other words, risk management is inseparable from 
project management because the activities must be performed concurrently.  
 The elements of the risk management process have been documented by a number of 
authors. While some see the process as linear – a matter of risk identification, risk analysis 
and risk response – others see it as cyclical (Jordan, 2013). Pennock and Haimes (2001) 
define the risk management process as one that involves the identification and documentation 
of risk, followed by measurement and grouping, modelling (analysis), the reporting and 
development of strategy, risk mitigation, minimisation and optimisation and finally 
monitoring and control. Henley (2007) lists risk identification, analysis, control and reporting 
as the key phases of the process, while Cohen and Palmer (2004) list risk identification, 
approximation, analysis, feedback and surveillance. The majority of authors highlight risk 
identification, analysis, response and control as the key phases in the process. Figure 2.2 
presents Ceric’s framework for the risk management process. 
 
 
Figure 2:2: Risk management framework 
(Source: Ceric, 2003, p.21) 
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 The framework describes a cyclical risk management process that starts with the 
identification of risk, followed by the qualitative or quantitative evaluation of risk probability 
and risk impact to determine the risk exposure (Ceric, 2003). The risk exposure factor is used 
to reach a decision on risk acceptability. After applying the risk response, risk monitoring is 
conducted. If new risks appear, the process goes back to the beginning – the identification 
stage. The risk management process can also be executed using a computational method. 
2.8.1 Integrated Risk Management System (IRMS) process model 
The IRMS is a computational system designed to help decision makers to plan work 
at the initial stages of the project. It can be applied to all kinds of projects. The system allows 
users to contribute their experience and knowledge and other helpful content to modify 
analysis techniques and strategies (Williams, 2005). The system also facilitates the 
integration of risk management with project management with regards to aspects of cost 
planning – this is vital in fast-track projects. It is designed to facilitate risk management in all 
areas, for example by allowing multiple users. The most notable feature of the IRMS system 
is that it allows users to draw on information from previous projects (Woodward, 2002). The 
system draws up reports, charts and maps that can be used to evaluate the effectiveness of 
previous rescue measures and develop new ones. 
The IRMS model consists of four connected phases: risk identification, risk 
classification and rating, risk response development and analysis, and revision of the risk. 
The model separates project activities into packages and assigns risks to each package. This 
makes it easy to understand the associations between risk management integration and cost 
estimation, work breakdown structure and hierarchical risk breakdown (HRBS) (Smith, 
Merna & Jobling, 2009). The first phase (identification) should be conducted particularly 
carefully since it is the foundation of the whole process; unidentified risks can have a 
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catastrophic effect on a project. Accordingly, Turek (2005) argues that managers should 
conduct a detailed scan for both global and project-specific sources of risk. 
2.8.1.1 Risk identification phase 
The risk identification phase identifies risks, risk sources and risk events. The IRMS 
model enables users to link risks and their sources, which are grouped into packages 
(Sterman, 2002). A project being fast-tracked under the IRMS model is split into specified 
works packages using a hierarchical risk breakdown structure (HRBS) that has five levels. 
The upper levels address both local and global risk (Ayyub & Wilcox, 2001). Local issues are 
divided into six subgroups that cover 20 sources of risk, while global risks, which are 
external to the project, include country-related risks which have the potential to trigger 
majeure risks; these might be legal, economic, political or social in origin.  
In this phase, the user applies a template with predefined coding systems to set up a 
universal language. The template takes into account the project participants, project country 
conditions, design-related issues and contract clauses that affect the performance of the 
project. The use of a common language increases computation speed and prevents confusion. 
Similarly, the coding system facilitates computation and provides more accurate data (Zack, 
2007). A letter is assigned to the source of risk, while the identified risk is denoted by a 
number; thus, R1 and R2 indicate two different risks originating from the same source. 
2.8.1.2 Risk classification and rating phase  
The second phase of IRMS is the classification of risks. A template is used to 
prototype the process. The software is modelled to have a classification platform where risk 
sources can be documented, allowing risk classification to be done in parallel with risk 
identification (Fazio et al., 2008). The framework supported by each value symbolizes the 
risk level of each risk source corresponding to the work package. The model’s ability to 
combine these functions speeds up the process and thus the project, as is required in fast-
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tracking. When a source of risk is picked from the HRBS and assigned to a work package, it 
becomes part of a classified group with a risk code (Fazio et al., 2008).  The model also rates 
the risk level of the entire work package, although this rating is a relative rather than an 
absolute value. The risk rating is calculated by multiplying the occurrence probability by the 
risk impact. This is critical in enabling decision makers to link risk management with other 
functions of project management. The model takes strategic objectives into consideration and 
provides a steady surface for risk development (Williams, 2005), but while it enables 
managers to mitigate the effects of risk, it does not eliminate them entirely. The development 
of strategies to mitigate against the identified risk factors is another important aspect of risk 
classification. The risk response breakdown consists of risk retention strategies and risk 
transfer.  
The IRMS model systematises and integrates the functions of risk rating, risk 
classification, risk source identification and risk response development to help decision 
makers process information more efficiently (Huovila, Koskela, & Lautanala, 2004). While 
one IRMS phase is being applied, the previous and following phases realign simultaneously, 
allowing room to dictate deviations and modify them. Thus, risk classification is cyclical 
rather than linear in nature (Zack, 2007).  
The system is truly essential in that it provides the decision maker with values that 
will assist the project experts in decision-making (Woodward, 2002).  
2.8.1.3 Risk analysis phase 
This is the third phase of the IRMS model. This phase starts with the rating of risk and 
ends with the development of a risk response plan. The risk rating score has a significant 
input on the user’s choice of distribution parameters for the Monte Carlo simulation. The 
IRMS Monte Carlo engine is usually used to calculate the total project cost, taking into 
account the risk categories and the additional response cost of each work package (Mobey & 
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Parker, 2002). The simulation imitates real life project systems in a mathematically complex 
environment enabling users to calculate the cost or value of the project based upon the risk 
level and the cost of risk response (Williams, 2005).  
The analysis begins with the user choosing the best distribution function for the work 
package. The model offers four options: a uniform distribution function for all values 
operating between the maximum and minimum risk likelihood as the values are fixed; a 
normal distribution function whereby natural risk phenomena can be modelled; a triangular 
distribution function whereby there is a description of the maximum, minimum, and a known 
value of existing risk that affect the project directly; and a custom distribution that can be 
developed on the available data set as discrete values. The chosen distribution function is 
then defined by considering the final risk rating value that corresponds to the additional risk 
in the process being analysed. The project’s total cost is taken from the cost of the work 
packages.  
2.8.1.4 Revision or risk 
 Risk revising and monitoring is the final stage in the risk management process. Risk 
sources are monitored in order to find out how well the risk response strategies or measures 
are performing and to enable a swift response when the risk occurs. The complex, dynamic 
nature of construction projects means that the status of risk sources may change, so it is 
important to regularly monitor them and their impact on work packages and to make any 
necessary changes. The IRMS helps the user to monitor changes in risk levels and the 
corresponding costs at different points in the project life-cycle (Tah & Carr, 2000). 
 The IRMS model allows the same risk rating procedure applied for the risk 
assessment of work packages to be applied to global risk sources. In this case, the aim is not 
to determine the individual risk rating of work packages and costs but to calculate a global 
risk rating score. The analyst should assess probability and impact values for country-level 
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risk sources such as political, social, economic and legal factors and compute a global risk 
source. The total project cost is then raised by a pre-defined percentage (Tah & Carr, 2000).  
2.8.2 Web-based risk assessment systems and applications 
Project information can be stored and managed using web-based applications (Sheng 
et al., 2004). These can be accessed through any web browser and without a desktop 
installation, making them easy and convenient for developers and project management staff 
to use.  The web-based risk assessment systems allow risk analysts to keep track of the 
processes involved in the project, including any errors or deviations from the plan (Barrie, 
2006). Managers can add bugs, comments and questions about the project, or review the 
deployment of labour or physical assets (Han et al., 2008), while programmers can see the 
kind of risk assessment modules that a project needs and get an idea of the project’s structure 
(Chen, Li, & Wong, 2002). Web-based systems generate speedy results, facilitating prompt 
decision-making and improving productivity, and they offer flexibility, allowing users to add 
information and specifications to add value (Shang et al., 2005). Documents, which may 
include drawings, graphs, graphical diagrams and database diagrams, are easily organised.  
A web-based risk management tracking system is useful when starting a new project 
(Han et al., 2008). When a new project is similar to a previous project in terms of the module 
used, knowledge and ideas from the previous project can easily be transferred to the new 
project (CII, 2006). It is also easy to research risk assessment issues on the web under fast-
track project and its related concepts. When challenges occur during project development, 
such as the need for changes, they are added to the system for further assessment. Web-based 
risk assessment is not merely about risk sourcing and identification but also entails the overall 
monitoring of the factors that can make the project deviate from the fast track objective. The 
system is designed to enhance conditions of high quality and lower costs in the project.  
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2.8.2.1 Functions of web-based sub-systems 
 There are three main web-based sub-systems: system management, risk assessment 
and verification management (Zack, 2007).  
 In system management, the main function is to define the codes for risk types and 
causes. This module enables the input of information relevant to the project (Woodward, 
2002). This is done by providing labelled web menus indicating the preferred actions. 
Web-based risk assessment systems are under-utilised in project management as they 
are not yet developed enough to meet the demands of fast-track and other complex projects. 
Currently, they are used to carry out hazard assessment, damage/destruction assessment and 
option analysis (Han et al., 2008). Hazard assessment involves the identification of hazards, 
their causes and any other relevant information. The identified hazard is linked to a risk 
source and the information used for cause analysis. Damage assessment identifies the 
potential loss to the project including property loss and time delay, while option analysis sets 
out possible actions to eliminate, control or reduce the hazard and/or deal with the resulting 
damage. Risk assessment is conducted by a risk analyst. The main aim is to model the project 
and map the scenarios into a factor tree that can be easily understood by the project owner 
and other stakeholders. The risk systems can be assessed by combining approaches such as 
event tree and fault tree (ET-FT) mostly when handling fast-track and complex projects 
(Williams et al., 2005).  
 The verification management menu facilitates authorised multiple users to access the 
systems. Authorisation to access certain information about the project may vary depending 
with the different user groups in order to reduce risk sources related with usability of 
information technology (Williams, et al., 2005).  
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2.9 Risk Assessment 
 Risk assessment integrates all the general procedures in risk identification, assessment 
and evaluation. The risk identification process requires the organisation to name all risk 
sources, levels of impact, scenarios, causative factors and viable effects (Jones & Saad, 
2003). The aim of risk identification is to provide a comprehensible list of risks based on 
scenarios that may facilitate, accelerate, inhibit or delay the realisation of a project’s goals.  
Next, risk analysis entails developing an understanding of the risk. The findings will allow 
decision makers to decide whether the risk needs a response, and if so, which approaches are 
the most appropriate. Finally, risk evaluation requires decision makers to use the outcomes of 
the risk analysis to prioritise their risk responses. This involves comparing the risk level 
discovered in the analysis phase with the risk category set when its identity was established.  
2.9.1 Risk identification techniques 
 The risk identification phase is considered the most significant part of the risk 
management process because it forms the foundation upon which everything else is built 
(Ceric, 2003). The aim of this phase is to compile a list of risks that are potentially significant 
for a given project. This involves establishing the likely risk origin, unfavourable scenarios 
and their undesirable effects. According to Ceric (2003), how the project manager approaches 
risk identification will depend on his previous experience. If he is experienced and proficient 
in certain approaches, he will favour these methods; conversely, he will avoid any that he has 
had bad experiences with.  There are various techniques for risk identification, including 
brainstorming, the Delphi technique, interviews, questionnaires and expert systems. These are 
discussed in the following sections.  
2.9.1.1 Brainstorming 
 Brainstorming involves an open, meaningful discussion in which participants 
contribute their views regarding possible sources of project risk, manifestations of 
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uncertainty, risk probability, potential impacts and possible risk responses (Ceric, 2003). The 
discussion is usually chaired by the project manager or risk manager, and their experience in 
this capacity may well affect how successful the session is – a domineering leader may 
prevent others from sharing their views. The success of the brainstorming session is also 
likely to be affected by the number of participants. A very large number of participants may 
lead to time-wasting and an inefficient discussion  
2.9.1.2 Interviews 
 Interviews give the respondents the chance to answer prepared questions and discuss 
the topic in detail (Ceric, 2003). These answers are then used as the basis for analysis. The 
questions can be structured or unstructured. Unstructured questions allow respondents to 
answer as they choose, while structured questions require them to choose an answer from the 
alternatives given. The project/risk manager responsible for framing the questions and 
conducting the interviews needs to be highly knowledgeable and experienced in the process.  
2.9.1.3 Questionnaires  
 Just like interviews, questionnaires can be structured or unstructured. They are the 
fastest and most efficient way of gathering opinions from all the project members for analysis 
and comparison (Ceric, 2003). The questions must be formulated so as to ensure high quality 
answers, but the process is fundamentally limited by the inability of the questionnaire to 
allow respondents to discuss their answers or to present opinions that go beyond the scope of 
the questions. Thus, questionnaires may hinder creative thinking.  
2.9.1.4 Delphi technique 
 The Delphi technique is the use of a subjective discussion in an attempt to obtain 
objective findings. The project/risk manager hands out questionnaires to all team members, 
who fill and return them. The manager then updates the team members about the answers 
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collected and they take the opportunity to reconsider their views. Answers can be modified 
and returned to the managers, and the process continues iteratively until a consensus is 
reached by all members. The advantage of this method is that it allows team members to give 
their answers independently and reduces the danger of the discussion being controlled by 
domineering personalities. On the other hand, repeated rounds of form-filling and discussion 
may be time-consuming (Ayyub & Haldar, 2007). 
2.9.1.5 Expert systems 
 An expert system is established using the collective knowledge and experiences of all 
participants in the project. The system will incorporate all of the stakeholders’ experiences 
from earlier projects (Ayyub & Haldar, 2007), but even so, it may not uncover all the hidden 
risks. Crucially, expert systems give explanations of how previous problems were solved; in 
other words, they not only provide knowledge but also give an insight into how this 
knowledge was developed. As a result, people tend to have confidence in such systems and 
see them as reliable tools for risk identification. 
2.9.2 Qualitative assessment 
 Once major risks have been identified and compiled in a list, a qualitative risk 
assessment should be conducted and entered in the risk register. The first procedure is to give 
a short, clear description of each risk to avoid ambiguity and confusion. After the risk has 
been described, it should be classified according to its source (there should be sufficient 
categories to cover as many risks as possible), and the adverse event that will produce the risk 
should be specified (PMI, 2006). This is necessary for the subsequent setting of the risk 
response plan. Since risks are usually interlinked, any interconnections should be explained. 
The next step is to calculate the risk probability and exposure, after which a risk list is 
complied. This takes into account priority, risk acceptability and the proposed response 
strategy. Once the risks have been qualitatively assessed and response measures determined, 
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monitoring begins. This reveals whether new risks are being created by the risk responses. 
New risks are treated in the same way as the original risks and the process continues in a 
cyclical manner.  
Qualitative risk analysis involves using expert opinions to assess the probability and 
impact of an event’s interaction with a system. Qualitative techniques for risk analysis 
include safety reviews/audits, checklists, What-If scenarios, Preliminary Hazard Analysis 
(PrHA), Hazard and Operability Studies (HAZOP), consequence management, the Analytical 
Hierarchy Process (AHP), Expected Monetary Value (EMV), Cause Consequence Diagrams, 
Delphi technique analysis and influence diagrams (Pennock & Haimes, 2001; Ayyub & 
Wilcox, 2001). Safety reviews/audits, PrHA, What-If, checklists, HAZOP, consequence 
management and cause consequence diagrams are concerned mainly with preventing a 
mishap or hazard that could lead to an undesirable consequence.  The Analytic Hierarchy 
Process (AHP) is generally considered a decision analysis tool but its applicability as a risk 
management tool has also been demonstrated (Mustafa, 2001).  AHP allows a decision maker 
or a group of experts to perform pair-wise comparisons of criteria to develop overall priorities 
or assessments (Pennock & Haimes, 2001). These comparisons are generally stated verbally, 
such as: “criterion X is less than, equal to, better, or much better than criterion Y.”  These 
verbal statements are converted to numerical values using a table, and a numeric weighting is 
derived. Matrix algebra is then applied to calculate which choices or management options 
best meet the identified criteria.  
Influence diagrams involve planning the entire project, and identifying the sources of 
risk and possible responses to these risks. This information is then presented 
diagrammatically as arrows connecting geometric shapes. The shapes represent uncertainties 
and the arrows represent dependencies and information flows. The main advantage of 
influence diagrams is that the relationship between risk sources and project activities can be 
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clearly seen (Pennock & Haimes, 2001), making it easier for planners to identify effective 
responses to risks. This method is also relatively inexpensive (Smith, Merna & Jobling, 
2009). The technique is especially suitable for use in construction projects that can be divided 
into a few major activities and where alternative strategies are being considered (Jeljeli, 
2005). 
Table 2:1: Qualitative risk assessment techniques 
Safety review/audit: Identifies facility situations and operation guidelines which could 
result in accidents. 
Checklist: Ensures that organisations comply with standard practices. 
What-If: Identifies hazards, unique accident scenarios and hazardous situations that may 
lead to detrimental impacts. 
Hazard and Operability Study (HAZOP): Recognises deviations and causes of deviations 
in systems that could result in negative consequences. Identifies steps to reduce the 
frequency and impacts of the deviations. 
Preliminary Hazard Analysis (PrHA): Recognises and prioritises risks with detrimental 
consequences early in cycle of a system. Establishes steps to reduce the rate and/or 
consequences of prioritised hazards. 
Risk management matrix table: Frequency and consequences are qualitatively described, 
while risk is described quantitatively. 
Analytic Hierarchy Process (AHP): Assesses risk by quantifying subjective information in 
an orderly manner.  
Consequence management and cause consequence diagrams: Evaluates consequences 
and the conditions that cause them. 
Expected Monetary Value (EMV) analysis using the Delphi technique: Collects 
opinions from experts without allowing for individual expert contact. 
Influence diagram: Diagrammatically represents sources and possible responses to risks. 
(Sources: Ayyub & Wilcox, 2001; Ceric, 2003; Dey, 2001) 
 Project risk assessment aims at resolving the uncertainties surrounding risk. It is 
important to allow evaluations in order to act on proposed site solution and decisions 
regarding the detection, correction and prevention of project-related problems (Zeng, An & 
Smith, 2007). 
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2.9.3 Quantitative risk analysis 
 Risks can be quantitatively analysed if information is available about similar past 
events (Luu et al., 2008).  Several methods of quantitative risk analysis are currently in use 
including simple assessment, sensitivity analysis, probabilistic analysis, decision trees and 
Monte Carlo simulations.  
2.9.3.1 Simple assessment 
This method entails the use of arithmetic to analyse significant risks independently in 
order to determine their combined potential effect (Jaafari, 2001). The expected impact of 
each significant risk is calculated separately; these are finally summed up to obtain the total 
impact, which is then used for contingency planning. The method is best suited to projects 
that are small and simple in nature. It may also be used to determine the potential impact of a 
risk by calculating the chance that it will occur and its full consequence if it occurs. 
2.9.3.2 Probabilistic analysis 
This more complicated statistical method is used to compute the exposure for each 
risk separately or collectively for the entire project (Jaafari, 2001). The method has an 
advantage over sensitivity analysis as it provides the probability distribution specific to each 
variable where one or all the variables can simultaneously change their initial values (Oztas 
& Okmen, 2005). To use this method, optimistic, most probable and pessimistic costs must 
first be estimated and time estimates for individual events must be provided (Jaafari, 2001). 
For instance, if the optimistic price for building a block is estimated at 500/m2, most probable 
construction cost is estimated at 750/m2 and the lowest price approximation is 1,000/m2; the 
probabilities for all three evaluations are subjectively estimated. If the probabilities for 
optimistic, most probable and pessimistic cost are +0.3, +0.6 and +0.1 respectively, then the 
sum of these probabilities is 1. Exposure is obtained by multiplying the estimated cost for 
each risk with its corresponding probability and finally summing them up. That is, Expected 
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Value (EV) = [(500×0.3) + (750×0.6) + (1000×0.1)] = 700/m2. Comparing the EV with the 
optimistic, most probable and pessimistic evaluations, we see that they differ by 200/m2, 
50/m2 and 300/m2 respectively. It may therefore be concluded that the pessimistic evaluation, 
which carries the maximum cost, is the likely risk and should form the basis for contingency 
planning (Oztas & Okmen, 2005).  
This method is still relatively simple and easy to understand, although it is subject to 
the experience and knowledge of the user. It is also used to predict possible outcomes and 
their probabilities. Like the sensitivity method, probabilistic analysis depends on a range of 
subjective variables (Jaafari, 2001). Thus, it is recommended that time ranges and 
construction cost estimates grouped together while considering high chances of overruns in 
order to increase sensitivity. 
2.9.3.3 Sensitivity analysis 
Sensitivity analysis is used to calculate the potential undesirable impacts linked with 
each risk in the project (Flanagan & Jewel, 2008). The effects of risk and other uncertainties 
on the project are determined by varying the parameters that affect the exposure value and 
measuring the effect on the final result. The percentage change in the parameters is divided 
by the resultant percentage change to obtain the sensitivity factor. A graph is then drawn for 
each changed variable to determine the most sensitive or critical variables.  
The advantage of this method is that it facilitates thorough decision-making by 
presenting complex information in a user-friendly way. The method also provides room for 
comparing the strengths of the project as well as its specific uncertainties. Last but not least, 
the relevance of each variable is promptly identified, making it easier to reduce or mitigate 
uncertainties. On the other hand, this method is unable to assess several variables 
simultaneously. In addition, the sensitivity graph does not reflect the chance that any event 
will occur. This can be overcome by making use of probability contours, though as these rely 
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on the estimator’s subjective prediction, they may be unreliable (Jordan, 2013). Sensitivity 
analysis is useful because it determines which parameter(s) have the greatest effect on final 
risk exposure as analysing one parameter in isolation will not yield significant information 
about the situations within which the parameters will vary. 
2.9.3.4 Decision trees 
This is a graphical means of collating information about possible current and future 
courses of action (Dey, 2001). Decisions are made when there are several existing 
alternatives. Each alternative branches out into sub-alternatives; these divide further, resulting 
in a tree-like image revealing all likely decision pathways. The consequences of each branch 
can then be analysed in subjective or objective terms to determine the risk exposure (or the 
Expected Value (EV) of the risk level for each alternative). The method, which aims at 
determining an expected value for each response action, is particularly recommended when 
considering the cost implications of the various available construction methods. It has now 
become a fundamental part of risk analysis. 
2.9.3.5 Monte Carlo simulation 
This method is a statistical simulation technique (Aleshin, 2001) in which a value is 
randomly selected for each parameter affecting a particular risk exposure and its probability 
determined from the distribution function. The function can be obtained from existing 
databases or based on experience. The risk exposures are then calculated from the selected 
parameter values and their corresponding probabilities. This undirected selection process is 
replicated 100 to 1,000 times, while risk exposure becomes a nonspecific variable. Thus, the 
Expected Value (EV) and probable maximum risk can be computed separately from other 
values of interest including probability for risk exposure. This method requires the use of a 
computer due to the numerous calculations involved. It has been employed in project 
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insurance for the design of innovative alternatives and in proposal assessment (Aleshin, 
2001) 
2.9.3.6 Multiple Estimating using Risk Analysis (MERA) 
This method is defined as the sum of the risk-free base estimate and the maximum 
risk allowance (Mahamid, 2013). The method is analogous to probabilistic analysis as it 
determines the level of the most likely outcome. The estimate with a 50% chance of not being 
surpassed is taken as the Average Risk Estimate (ARE) and equated to the sum of base cost 
and contingency. The estimate with a 90% probability of not being exceeded is taken as the 
Maximum Likely Risk Estimate (MLRE) and is equivalent to the sum of the base cost, 
contingency and tolerance (Jaafari, 2001). The method classifies risks into fixed risks and 
variable risks; a fixed risk produces a specific outcome, while a variable risk may have 
various outcomes. The average risk allowance is obtained from the product of probability of 
occurrence and cost of fixed risk and has a 50% chance of cushioning risk due to cost. The 
optimum risk allowance is equivalent to the cost of the fixed risk and has a 90% chance of 
cushioning risk due to cost. The advantages of MERA are its simplicity and applicability and 
the fact that it yields relevant estimates. However, the method is limited by complex 
statistical aspects involved which may reduce sensitivity (Jaafari, 2001). 
 Quantitative techniques depend on statistical approaches which establish the 
probability and outcome of a risk event (Luu et al., 2008). They include simulation, Failure 
Modes and Effects Analysis (FMEA), Fault Tree Analysis (FTA), fuzzy stochastic 
applications, success trees, common cause scenarios, Event Tree Analysis (ETA), EMV and 
expected Net Present Value (NPV), sensitivity factors, risk premium analysis, accident 
progression and frequency analysis, stochastic dominance and risk-adjusted rate of return. 
Because of their potential application to the project management field, the following sections 
focus particularly on simulation and fuzzy stochastic applications. 
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2.9.3.6.1 Simulation 
According to Carr and Tah (2001), simulation involves replicating the real world from 
conceived reality models. The simulation imitates an operation or process over a given 
duration or production phase; the technique is commonly used to represent large, intricate 
processes because it is cheaper to experiment with a model than with real systems. 
Simulation is meant to give insight into the behaviour of a system or procedure as it evolves 
and under alternative scenarios. It is particularly helpful in the design phase, because it allows 
the user to predict the performance or cost of something not yet built (Tah & Carr, 2000), but 
the assumptions that are made when establishing the simulation format can subsequently be 
modified to investigate “what if” scenarios in the process/system. Simulations are 
characteristically conducted on a computer because of the large number of calculations and 
relationships involved.  Modern information technology has made it possible to run 
simulations for even intricate problems, and several off-the-shelf simulation software 
programs are now available. 
The simulation can be used to examine discrete events or continuous random 
variables. Continuous simulations evaluate the changes taking place in the system in 
numerical terms and provide feedback to guide simulators.  Discrete Event (DE) simulation 
involves modelling a system over time as it alters in response to discrete events (Tah & Carr, 
2000). For instance, a simulation modelling a company’s manufacturing process might 
include all of the discrete steps from the point when an order arrives at the plant to when the 
finished product is shipped to the customer. The variables change at each point in the process, 
from raw material to the finished product. 
Simulation has been applied in a range of fields including manufacturing, public 
health, transportation, construction and business process reengineering (Banks et al., 2006) to 
investigate the performance of a system/process under different settings or conditions, with 
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the intent of creating an optimal system (Tah & Carr, 2000A).  In terms of its application to 
risk assessment in construction projects, DE simulation is used to analyse the various 
construction procedures and to identify resource constraints and possible bottlenecks in a 
range of potential construction scenarios (Norman & Flanagan, 2000). In addition, by 
employing the probability dispersals to model ambiguities in the founding random variables, 
DE simulation can be utilised to evaluate the likely cost and plan deliverables in statistical 
terms.   
          A construction planner may investigate the effects of accelerating certain activities by 
simulating the CPM and performing “what if” drills.  For example, Woodward (2002) 
simulated the CPM and found that if the mechanical and electrical portions of the work could 
be accelerated, plant commissioning could start earlier than scheduled.  This allowed a plant 
to come on line earlier than originally planned. Similarly, simulation can be used to forecast a 
project’s costs. The estimate for each activity is determined and the uncertainty of the 
estimate is represented by a probability distribution.  As new information becomes available 
during the project’s life cycle, the model is upgraded to allow an advanced simulation 
regarding the final costs (Zack, 2007). Simulation is also well suited to calculate the 
consequences of a potential risk event. A given risk source may potentially result in a cost 
escalation. For example, one environmental concern when building on former industrial sites 
is the danger that construction might uncover unknown contaminants.  The consequences of 
finding a previously unknown contaminant are schedule delays and cost escalations.  These 
delays and escalations can be easily approximated through the use of simulation. 
2.9.3.6.2 Fuzzy stochastic applications 
Fleming (2009) describes fuzzy logic as an artificial logic system developed to imitate 
the linguistic way in which humans think and judge, with the aim of achieving consistency in 
subsequent accountable rules. Fuzzy set theory allows vague data to be formalized (Carr & 
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Tah, 2001). By accounting for uncertainties, set theory and fuzzy logic can make fast-
tracking the best method to analyse risks in complex projects (Chen et al., 2002). The cost 
estimation of a fuzzy-based project enables fast-track project experts to give an almost 
accurate estimation of project’s schedule and cost.  For the known logic interactions, 
scheduling and cost problems can be managed easily by fuzzy inference. Fuzzy IF-THEN 
rules composed of words that provide the possibility for logic interaction possibility hence it 
offers a means of performing linguistic interpretation for risk quantification. 
In addition to providing rules for complex statements, fuzzy logic can also be 
employed by project managers in their dealings with staff to increase their confidence levels 
(Zeng, An & Smith, 2007), and to prove to managers that the project is worth funding after 
all the risks are taken into account (Wang & Roush, 2000). Fuzzy logic and sets are also used 
to get qualitative ideas from the expert domain so that one can achieve an affordable and 
achievable budget and schedule. Despite the fact that the fuzzy technique doesn’t have a 
substitute for determining costing and scheduling methods, it allows better risk management 
and assessment of ambiguous project information (CIRIA, 2001). It considers the cost and 
time associated with risks and – most of all – the time value of money (Barrie, 2006). Fuzzy 
theory takes five factors into consideration: interest rates, maintenance and operation costs, 
capital investment, the salvage wage and project duration. Probability terms are used to 
describe the uncertainty surrounding these five factors so that cost risk assessment can be 
performed and the potential financial consequences of risk events can be determined (Zeng, 
An & Smith, 2007).  
Most risk analysts argue that risk should only be measured by reference to the 
magnitude of the project and the likelihood of hazards occurring (Zeng, An & Smith, 2007). 
In other words, risk can be conveyed as a probability distribution across a number of potential 
consequences. The analyst may be able to draw on historical data relating to risk management 
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in similar projects (Lien, 2002), but if this is not possible, uncertain data can be expressed as 
a distribution probability using stochastic risk management and assessment methods. Such 
uncertainties make it difficult to estimate probability accurately.  
Fuzzy approach interval risk assessment can be used to study the adverse effects of 
risk (Fleming, 2009). For example, Qin, Huang and Li (2008) show that an integrated fuzzy 
approach can be used in ecological risk management to analyse the risks posed by hazardous 
waste from projects. Environmental risk evaluation is seen as a practical instrument for 
measuring impacts from activities that release pollutants. In the real world, many of the 
criteria used to assess risk are vague; furthermore, the interrelationships between risks can be 
highly intricate. Stochastic risk assessment is one way of dealing with uncertainties in risk 
evaluation, but it involves measuring the probability of occurrence and the impact of 
consequences. Fuzzy set theory is suitable for situations where probabilistic data is 
unavailable.  
A number of studies have offered suggestions for how to use fuzzy set theory alone or 
in combination with stochastic risk assessment. Tallon and Si (2004) developed a guideline-
based fuzzy set method for risk analysis of hazardous ground water by launching fuzzy sets 
into a guideline-based system for enforcing regulations concerning contaminants. Huang and 
Xia (2001) established a spaced criterion fuzzy relations analysis concept for environmental 
risk assessment of contaminated water reservoirs, while Chen, Huang and Chakma (2003) 
came up with a combined fuzzy-stochastic risk assessment method for assessing health 
consequences resulting from contaminated ground water systems. Similarly, Luu et al. (2008) 
used an integrated simulation-assessment modelling approach to assess health consequences 
from environmental impacts. 
Fuzzy methods of risk assessment have undeniable advantages, but they are more 
complicated for project planners and engineers, especially when handling probability 
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distributions. On the other hand, they are easy to use when defining the project’s functions 
(Huang & Xia, 2001). More extensive use of the fuzzy set approach in fast-track projects 
would allow quicker decisions and make it easier to generate corrective evaluations and 
measures during the risk management process (Zeng, An & Smith, 2007). Critics of the fuzzy 
set approach argue that quantitative methods are preferable for solving project-related 
problems, but fuzzy logic and fuzzy set theory are the best options for hazard- and 
contaminant-related risk analysis because they overcome the problems of ambiguity and 
uncertainty (Wong, Norman & Flanagan, 2000). 
Fuzzy sets are useful in describing ambiguity, vagueness and mathematical models 
(Carr & Tah, 2001). Fuzzy set theory involves developing a body of techniques and concepts 
that can deal with sources of risk and risk uncertainties even if they are not statistical in 
nature (Zeng, An & Smith, 2007). In comparison with classical set theory, which has no set 
or classes, fuzzy set theory allows membership of a set. The set represents a problem in the 
project through a component referred to as a membership function.   
Table 2:2: Quantitative risk assessment techniques 
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Simulation: Imitates the working of a system in dimensions of space, time or work cycles. 
Failure Modes and Effects Analysis (FMEA): recognises apparatus malfunction and its 
impacts on the immediate elements and the entire system. 
Fault Tree Analysis (FTA): Recognises combinations of human error and apparatus failure 
that could lead to accidents. 
Event Tree Analysis (ETA): Identifies different line-ups of activities, both successes and 
failures, which may result in accidents. 
Success Tree Analysis: Models functions required for the system to work accurately. 
Accident Progression and Frequency Analysis: Identifies start incidences, their rate of 
occurrence and paths to system failure. 
Common cause scenario: Identifies outwardly unconnected failures that result from a 
common cause. 
Sensitivity factors: Identifies components or paths that commonly result in failure. 
Fuzzy stochastic applications: Fuzzy logic and set theory are applicable to dialectical 
terms. 
The risk premium: Applies possibilities that consider unpredictable circumstances.  
Expected Monetary Value (EMV) and expected Net Present Value (NPV): Integrate 
probability cost evaluations and the time value of money. 
Risk-adjusted rate of return: Modifies variable’s lowest rate of return based on risk 
possibilities.  
Stochastic dominance: Ranks probability distribution over possible outcomes for decision 
analysis. 
(Source: PMBOK, 2006) 
 Whether a qualitative or quantitative approach is selected depends on the availability 
of data and the expertise of the analyst concerned. If adequate numerical information exists, a 
quantitative evaluation is likely to be done; however, if the existing data is deficient or not 
directly relevant, a qualitative technique will be selected for analysis.  
2.9.4 Consequence and probability management methods 
There are several methods to describe consequences and probability. When using 
vague or unaccredited data, the subjective method is used to express probability, but where 
hard data is available from the outset, probability is expressed in statistical data. Thus, the 
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objective method shows dollar values or exact percentages, while the subjective method 
employs terms like “expensive” or “rare” (Project Management Institute/PMI, 2006). 
2.9.4.1 Objective method  
 The best way to associate consequences and probability is to use representative data, 
but this is difficult in construction projects, which tend to be unique in terms of function, 
form and labour requirements. Information about existing fast-track projects can be sourced 
from government databases such as the Bureau of Labour Statistics (BLS), industrial sources, 
and company-specific publications or in the academic literature (Richardson, 2005). 
Company-specific databases should theoretically be the best sources of information, but these 
are not always available, adequate or reliable, depending on who is providing the information 
(Wood & Ellis, 2003). They should not therefore be used as a reference point for a complex, 
new, fast-track project (Lyons & Skitmore, 2004). 
 Government databases are generally comprehensive and may be used to forecast 
overall trends for the project (Ayyub & Haldar, 2007). For example, the number of accidents 
that have occurred in a given hour can be found from BLS data; this can then be broken down 
by industry. The problem with government databases is that the data may not always be 
applicable, since it is drawn from projects across a range of industries including construction, 
banking, business and agriculture, among others.  
 Industrial databases concentrate on the cost of the entire project. The drawback of 
using industrial databases is that they may not supply the information required for a specific 
project; hence, all associated costs may not be reflected (Wood & Ellis, 2003).  For example, 
others publish project cost data derived from costs analysis of similar or different projects in 
various locations in the world without factoring costs that are specific to a particular setting.  
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Data from the academic literature may be used once its applicability to the project has 
been established. Since this data tends to be very broad, it is best used to develop and 
understand project trends (Kangari, 2005).  
2.9.4.2 Subjective method  
Some of the methods used in probability theory can also be used to express 
uncertainties in engineering, although the uncertainty concept is not precise. In the subjective 
method, consequence and probability are determined by speculating about future conditions. 
For example, demand for a piece of equipment will rise if taxes are reduced, defects or cracks 
will appear in a weld if temperatures are too high, and there could be other conditions that are 
existent but unrecognised. The subjective method can also be used to predict the outcome of a 
construction project by looking at the magnitude of the events or uncertainties involved. 
Uncertainties can occur in different ways, but explanation using mathematical probabilities is 
nevertheless useful in indicating what to expect. In some cases, standard probability risk 
management applications are sufficient for risk assessment, though subjective techniques 
need to be carefully documented. The assessor will usually research the nature of the 
consequences and draw on their own knowledge and experience when judging the risk 
probability distribution and its expected consequences. The formal gathering of data may also 
involve expert elicitation, which is discussed below. This method is structured systematically 
and may use a modified version of the Delphi technique, or the Delphi or participative 
methods to explain consequences and probabilities (Ceric, 2003).   
2.9.4.2. 1 Expert elicitation using the participative method 
 Expert elicitation is the process of finding responses to explicit inquiries concerning 
issues where the existing information is deficient or biased. This method, which was 
developed by Ayyub and Wilcox (2001), is mostly used in industry-related projects. The 
process has several steps: 1) issue selection 2) familiarisation with issue by experts, 3) expert 
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training, 4) elicitation of experts on issues, 5) presentation and aggregation of results, 6) 
revision and discussion, 7) reporting and revision of the results. The objective of this method 
is to qualitatively determine the consequences and probability for areas of potential risk. 
Those involved should have a risk management background and be familiar with the logistic 
and administrative aspects of project inspection and maintenance as well as the project 
objectives. Preparatory material should identify the equipment to be used and its components, 
the objectives of the project and the experts who will be involved. It should also outline the 
process and the questions that need to be answered.  
 The preliminary meeting between the project experts and facilitators is an important 
stage in the elicitation process. The meeting should start with the experts presenting training 
issues whereby they provide answers in a suitable format to allow critical analysis and 
evaluation of consequences in case of substandard performance and risk probabilities in the 
project. In addition, the project team should undergo training in order to familiarise with 
technical aspects such as what dispersion and central tendency mean to various project 
aspects (Wood & Ellis, 2003).  
If the issues discussed during the meetings are not properly documented, they are 
likely to generate ambiguity hence the project experts should record their input or the 
evaluation, after which the experts make judgments that contain supportive reasoning about 
the qualification of the project to be undertaken (Russell & Ranasinghe, 2000). Despite the 
limited time of the project in fast track construction, the objectives and standards should still 
be determined and obtained. The experts’ assessments should be aggregated and analysed to 
arrive at a composite judgment (Richardson, 2005). Tendency measures like means, 
percentiles, standard deviations and medians can then be computed. Also, the reasoning 
reached during the commencement meeting should be used to decide the future of the project. 
It is argued that the future listing of a project can be determined by the current foundation 
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either by project analysis or management (Zack, 2007). All the issues and the aggregated 
results should be presented to the experts for a second time for revision and discussion, 
during which they should be requested to show the rationale for their revisions and 
statements.  
2.9.4.2. 2 Expert elicitation using the Delphi method  
      The Delphi method is an alternative to face-to-face meetings, which are too easily 
dominated by a project manager with a forceful personality (Ceric, 2003). This domination 
can undermine the motivation of other group members and discourage them from falling in 
with the organisation's culture and beliefs, ultimately prolonging the time it takes to complete 
the project. On the positive side, the Delphi method gives group members an opportunity to 
challenge the experts’ opinions and pass on their own observations about issues they have 
identified, usually by means of questions (Ceric, 2003). Again, the experts in the process are 
individuals with experience of project managing fast-track projects, and they can be in-house 
from the contracting firm or consultants from independent firms. This technique is used by 
experts to protect the anonymity of reasoning and opinions of members participating in the 
process (Ayyub & Haldar, 2007). 
2.9.4.2. 3 Expert elicitation combining the participative and Delphi methods 
Combining the two methods provides several advantages. The combined method 
offers current expert opinions that are effective in project management. According to Dey 
(2001), it allows project managers, who may initially be unfamiliar with the conceptual 
content of the project, to benefit from expert opinion right from the start. The combined 
method allows project managers to exchange information with the experts at any given point 
in the project cycle; this agility is necessary if they are to achieve the required level of 
understanding within the allotted time. 
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2.9.4.3 Decision support systems 
Decision Support Systems (DSS) are used by decision makers and project managers 
to assess, process, organise and categorise information so that it can be easily retrieved in 
various forms. This computer-based technology is used in problem-solving and to support 
complex decision-making; Bhatt (2002) explains that it can be used to collect information, 
create patterns, integrate data and assemble solutions. This process applies heuristics and 
checklists in mathematical models to understand the data (Schich, 2002).  
Research on DSS has focused either on tool design or policy-making. DSS tool design 
is composed of complex components for database management that has access to external 
and internal information and knowledge, modelling functions, and user interface designs 
(Smith, Merna, & Jobling, 2009). Both knowledge-based management systems and model 
management systems use expert systems and artificial intelligence to provide support for 
decision-making. According to White (2008), DSS researchers should adapt complete 
decision support systems that are capable of working with soft information on project 
management. In addition, aesthetic and ethical factors should be considered during the 
evaluation of problems in the formulation phase. 
2.9.4.3.1 Risk management decision support system. 
A variety of risk management decision support systems are proposed in the literature. 
One of the many proposed models is designed to overcome shortcomings in risk 
management. This model treats risk management as an integrated, cyclical process rather than 
as something that is static, stepwise, disjointed and linear (Ceric, 2003). The model allows the 
application of all risk management approaches during the bidding stage in fast-track projects. 
The processes may overlap hence proactive risk management perspectives can be easily 
identified in fast-tracking (Huovila, Koskela & Lautanala, 2004). 
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The system components include database management systems (DBMS), which are 
essentially used to provide control of data programs into suitable forms for analysis, and a 
model management system (MBMS) to keep track of models during analysis. They provide 
the user with facilities that can allow assumption-making for models, a user interface that 
allows users to present information to other users, and a mail management system for online 
data and mail to decision support models. 
2.9.4.3.2 Risk use case diagrams 
This model uses case diagrams to show typical interactions of project data between 
the computer system to be modelled and the user. This model still contains the key players: 
project risk experts and the decision maker. The case diagram can be executed by several 
actors; these might be the databases within the project, or project managers. In this system, an 
actor can play several roles. The case diagrams consists of planning experts, risk 
administrators and software actors such as response breakdown, MC engine, corporate 
memory and report engines (Fazio et al., 2008). The project planning experts are responsible 
for the logistical aspect of project management and for providing work packages for the 
purpose of risk source assessment. The risk administrator is responsible for the risk 
management process and determines the foundation of the process.  
2.9.5 Risk response 
 Based on the level of risk exposure, each identified risk is classified as unacceptable, 
undesirable, acceptable or negligible (PMI, 2006). This classification influences the risk 
response: unacceptable risks are best avoided or transferred; undesirable risks can be avoided, 
transferred, reduced or shared with appropriate monitoring; acceptable risks can be taken on 
with appropriate monitoring; while for negligible risks, no response is necessary.  
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2.9.5.1 Risk avoidance 
 Risk avoidance is refusing to accept the risk at all (Flanagan & Jewel, 2008). Risks 
with high exposure should be eliminated. This may require research into whether it is 
possible to avoid altogether the unfavourable circumstance in which the risk is inherent. 
Rejecting the contract is the most drastic way of avoiding risk, but another option is to 
include a clause in the contract refusing to accept the consequences of the risk. 
2.9.5.2 Risk transfer 
 This involves shifting the risk to any other party in the project (apart from the 
investor) by means of a contract. The investor transfers the risk to the contractor or designer, 
the contractor transfers to his sub-contractors, the contractor and sub-contractors to their 
guarantee, or the entire project team can transfer to the insurance company (Knecht, 2002). If 
this strategy is adopted, it is important to consider which participant has the most control over 
potentially risky events.  
2.9.5.3 Risk sharing 
 If the risk exposure cannot be controlled, it can be shared with other project 
participants; in other words, part of the risk can be transferred and part of it assumed. Risk 
sharing can also be done through risk allocation. 
Risk allocation is the process whereby the risks in the project are distributed between 
owner and contractors. Risks should ideally be allocated to the party that can best deal with 
them (Rahman & Kumaraswamy, 2002), but in the UAE construction industry, there are no 
standard guides or rules for risk allocation (Zaneldin, 2006). Rather, owners habitually leave 
risks in the hands of the contractor. When owners burden contractors by leaving them to deal 
with all the risks, contractors generally react by increasing their mark-up and contingency, 
thus driving up costs for the owner (Rahman & Kumaraswamy, 2002). It is important that 
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any risk management methodology ensures that risks are properly allocated, as this will 
prevent risks being assigned to people who are not qualified to handle them, avoiding the 
resulting cost overruns (Jones & Saad, 2003).  
2.9.5.4 Risk reduction 
 Some risks are not threatening enough to be avoided, transferred or shared with other 
project participants, but they are still too big to retain or ignore. In this case, measures are 
undertaken to reduce the risk exposure, either by reducing the probability of the event or 
mitigating its potential impact on the project (Jones & Saad, 2003). Risk reduction requires 
an initial investment, but this should be smaller than the expense that is likely to be incurred 
as a result of the risk event. Additional research, for example, is an expense which may 
considerably reduce risk, but it should still cost less than the costs of repair in the event of a 
problem. Risk reduction activities such as research may also yield up-to-date knowledge 
regarding the project and the circumstances under which it is being conducted. They may 
lead to more detailed plans, or the adoption of an alternative contracting strategy or 
construction method.  
2.9.5.5 Risk retention 
 If the risk probability is estimated to be small or acceptable by the project participant, 
the risk can be retained and no response made to it. This does not mean the risk is ignored, 
however, but that it is monitored and the exposure controlled. 
2.9.5.5.1 Methods of determining risk acceptance 
Risk comparison: This method is used to compare risks in the same category. When 
comparing and justifying risks, analysing the likelihood of the consequences is very 
important for the manager’s decisions. This method is best for the safety of risk on complex 
fast-track projects. 
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Risk acceptability: There are three general attitudes towards monetary risk (Henley, 2007): 
risk-seeking, risk-aversive and risk-neutral. The intention behind classifying risk in this way 
is to encourage the acceptance attitude towards certain risk ranges emphasising the risk 
association with the project rather than only for expected monetary gain (see Figure 7). 
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Figure 2:3: Measuring risk attitudes 
(Schich, 2002) 
Investors who prefer to work with small companies in the high technology sector 
might be called risk-seeking; they stand a higher chance of losing their initial investment, but 
this concern is outweighed by the potential monetary gain. In contrast, risk-aversive attitude 
involves high concern for avoiding losses caused by risk-taking. Projects led by risk-aversive 
managers mostly yield a low, but fixed, rate of return. Generally speaking, large companies 
specialising in fast-track projects prefer risk aversive or risk-neutral government ventures, 
while small companies specialising in contractual projects tend to be risk-seekers. However, 
government and private companies can both have an established business/project culture that 
views monetary outcomes and risks according to the organisational culture established and 
how risk attitudes, and risk analysis are defined for risk acceptability (Williams et al., 2005).  
Risk control and monitoring: Increasing productivity and reducing the project’s risk 
exposure to schedule escalations and costs are the responsibility of the risk management team 
(White, 2008). Any risk within fast-track projects should be monitored and controlled, 
beginning with the development of the risk management plan.  
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2.10 Risk Management Plan 
Ceric (2003) argue that a comprehensive risk management plan incorporates seven 
stages:  
Stage one: Defining objectives. It is important to record the project goals and objectives in a 
way that can be comprehended by all team members. At this stage, the stakeholders should be 
identified and the project requirements assessed to ensure that they are realistic. Any 
assumptions and challenges relating to achieving the project’s outcomes must also be 
reviewed. The expected benefits should also be noted. 
Stage two: Production of the risk management document. This should set out the objectives 
and scale of the risk management process, the roles and responsibilities of the project team, 
the contracting organisation, the devices and techniques to be implemented, details of the 
reporting cycle, review arrangements and deliverables. All project management team 
members should work to this document. 
Stage three: Identification. Risk identification techniques include interviews, mind mapping, 
brain storming and fish bone diagrams. Identification should be consistent, comprehensive 
and meaningful even to those with little knowledge about the subject. Risk is unavoidable in 
construction projects, so this step is crucial. The main objective of risk identification is to 
enable project managers to deal with risks proactively rather than reactively. 
Stage four: Assessment. Risk assessment, which should be strategic and objective, may be 
conducted using qualitative or quantitative methods. Quantitative methods describe risk in 
mathematical or statistical terms and are used to identify the main issues in a fast-track 
project and to justify a comprehensive risk analysis. Qualitative methods, on the other hand, 
provide explanation and allow prioritisation of the risk issues. This is especially important in 
large projects, where it should always be given top priority. 
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Stage five: Planning. When the risk has been identified, the risk management team(s) must 
develop a response plan that is achievable, appropriate and affordable. Teams are assigned to 
handle specific activities and a timetable is set. 
Stage six: Management. The effectiveness of the chosen response strategy should be 
monitored as the project progresses. If necessary, better alternatives should be identified in 
order to sustain the risk management process. 
Stage seven: Feedback. Effective feedback is key to helping managers learn from mistakes 
and successes throughout the lifecycle of the project. It allows for continuous revision and 
amendment of risk responses to ensure a positive outcome. Many projects allow the project 
management team to revise their initial risk estimates.  
 At all stages, communication between team members and the public or other 
stakeholders is essential to control and reduce risk. The development of a plan containing an 
estimated schedule and initial cost planning is part of risk analysis. A comprehensive risk 
management process can be performed using modelling techniques to simulate situations and 
gain insight into how risk may be minimised (Zack, 2002). Figure 2.3 presents a risk analysis 
process, incorporating risk engineering. 
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Figure 2:4: Project risk analysis modified 
(Kumamoto, 2006) 
2.10.1 Project risk management features 
 Risk management should promote authentic reasoning and ensure that events and 
risks are evaluated objectively. It should foster innovative thinking and project team 
engagement; consider the threats and opportunities presented by the risk; and take into 
account operations within the facility, ongoing risk management processes and managers’ 
experience at handling risk in fast-track projects. A standard risk management framework 
may be applied to help decision makers and to focus management attention on key areas of 
risk, but the process should still have sufficient flexibility to adapt to project-specific issues 
(Mobey & Parker, 2002). 
 The total risk management (TRM) approach identifies risks as uncertain events which, 
when they occur, have an effect on the objectives of the project or organisation. TRM 
acknowledges that risk has downward or upward potential and that it can have both negative 
and positive impacts on a project.  TRM focuses specifically on the people involved in the 
risk event – their culture and behaviour during change, and how they manage all aspects of 
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the occurrence. It is not based on a particular tool, but involves the application of common 
sense, and practical and hands-on processes are used in all phases of the project. TRM gives 
ownership of risk management to a person or party that is most familiar with the process 
(Xenidis & Angelides, 2005). 
2.10.2 Risk reporting structure and process 
 The risk reporting process entails the identification, control and containing of risk 
(Xenidis & Angelides, 2005). The structure should be made up of a hierarchy of people who 
have the knowledge, skills and tools to support attainment of the project’s objectives and 
effectively manage the risks to the advantage of the company. The risk reporting structure 
ensures that project members embrace policies, follow processes, and adopt suitable 
approaches and issue reports in order to fulfil the requirements of both the contractor and the 
client (Wong & Hui, 2006).  
  Managers should provide owners with a fair review of the most notable risks and 
how efficient the internal control systems are in handling these risks. The process involves 
identification of weaknesses or faults, and the impact they have had, have, or may have on 
the project. This should be followed by an outline of the actions needed to rectify them 
(Ungureanu, 2006). Risk information should be communicated regularly and in a timely 
manner to enable the management team to make informed decisions. A significant role of risk 
managers’ practice is to receive, review and act on the risk management report. 
2.10.3 Opportunities and value of risks 
Real business opportunities cannot exist without risk (Huovila, Koskela & Lautanala, 
2004). The larger the opportunities, the higher the risks, but with proper risk management, the 
risks can be turned into ventures for realising opportunities (Eppinger, 2007). The 
management of risk and the search for the best value for money have been the subjects of 
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much debate as clients and the industry as a whole look for opportunities; many project 
management advisers now provide value and risk management services alongside or as part 
of the project management framework.  
Ernst and Young (2011) developed what they called a risk and opportunity radar. This 
is a framework comprising cost competitiveness (financial risks/opportunities), stakeholder 
confidence (compliance risks/opportunities), customer reach (strategic risks/opportunities) 
and operational agility (operations risks/opportunities). A global survey by these authors 
(2011) revealed that both risks and opportunities can be experienced across these four 
dimensions.  
Risks associated with price competitiveness include political impositions, national 
debt, market risks, macroeconomic risks, pricing and profit pressure and cost reduction. For 
example, if pricing pressure forces public construction companies to cut costs and lower their 
prices, this may give them a competitive advantage over private companies whose prices are 
higher. On the other hand, it may risk the quality of the project deliverables; this represents 
an opportunity for private companies, whose products will be more popular because of their 
superior quality (Ernst & Young, 2011).  
Risk sources that impact stakeholder confidence include government involvement 
through regulations and laws of compliant that can be easy or hard for the investors. The 
decision of stakeholders to invest in projects is largely determined by whether the regulatory 
framework is welcoming or discouraging. Opportunities can be uncovered when investor 
relations are good, promoted through public appeal matters such as green procurement, 
corporate social responsibility and public relations to build image and public confidence 
(Ernst & Young, 2011). 
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The customer reach dimension is critical for the sustainable growth of a company. 
Risk sources here include emerging technologies, whose availability and usability will 
influence what the customer wants to buy or invest in. On the other hand, opportunities may 
be offered by new marketing channels, such as websites, which allow project consultants and 
construction firms to advertise their services. Other opportunities include the emergence of 
new markets and the growing demand for newer, improved products, services and operations 
(Ernst & Young, 2007).  
The major risks associated with the operational agility dimension are talent 
management and skill shortages. Construction companies are defined by their technical skills; 
lack of the required skills and knowledge can negatively affect production and achievement 
of the project deliverables. However, this risk can be turned into an opportunity by using 
underwriting tools, procedures and training to obtain credibility for funding, and technology 
support. Although risks are inevitable when pursuing business opportunities, their value can 
be determined in the financial, compliance, strategic and operational dimensions which help 
to preserve the economic/financial vitality of the organisation, enabling firms to establish 
stronger relationships with their partners, maximise the future market chance for products and 
services and react to a shifting market (Ernst & Young, 2011). 
According to Zwilling (2014), the way to balance risk and opportunity is to look at 
them as two faces of one coin. Usually, people look for opportunity to be larger than risk, but 
it is important to assess both realistically and to manage their strategic, financial, operational 
and growth impacts. Visionary investors/managers tend to identify and map new strategic 
opportunities rather than grow existing ones, basing their strategy on market insights and 
emerging technologies. Initially, the risks in new opportunities may not be evident. The 
challenge is to minimise the chance of these risks becoming real events. Financial risks and 
opportunities can arise at any point from the start-up phase of the project to the development 
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phase. The first thing to be done by the project manager or client is to assess the risks 
associated with and the value of the investor funding and how to carry the debt. They must 
then maintain a balance between revenue flows on the one hand and expenses, burn rates and 
investment in marketing and employees on the other. Once the project is operational, the 
opportunity can be maximised and the risk managed by implementing integrated processes 
and a rules-based control model to deal with unauthorised, unethical, inappropriate or illegal 
action by staff and any deviations from the routine process. As far as growth is concerned, the 
scale of the project is a balancing act between risk and opportunity. Growing too fast may 
risk quality and the ability to deliver, while growing too slowly leaves the project open to the 
risk of being overtaken by a new technology or competitors. It is always important to find a 
balance, such that the growth phase of the project should be neither too fast nor too slow 
(Zwilling, 2014).  
 Risk may affect the project’s ability to meet its operational performance, capabilities, 
cost and other objectives and reduces the opportunity for growth (Huovila, Koskela, & 
Lautanala, 2004). With a clear understanding of all possible risks, the project manager is able 
to quantify and prioritise them and take action to minimise the chances of failure. Whereas 
risk management concerns itself with possible failures in the project, opportunity 
management focuses on the likelihood of better things happening. As opportunity 
management leads to decisions regarding establishing and sustaining worth for the project, it 
should be part of the project management process and integral to the organisational culture 
(Hillson, 2004).  
 The process of opportunity management involves generating ideas and then 
recognising and driving opportunities (Kenderick, 2009). The first step is for the project 
management team to identify potential opportunities that could arise as a result of the project. 
Brainstorming, stakeholder meetings, jurisdictional reviews and focus group interviews can 
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all be used to identify project opportunities. Next, the team should evaluate and prioritise 
measures to enable adoption of more effective courses of action in the future. It is critical that 
the members brainstorm for opportunities during decision-making in order to allow a more 
comprehensive scope of ideas on opportunities (Kenderick, 2009).  
 Opportunity management and project risk management requires a lot of commitment 
in order to transform organisational culture and enable tools, and processes that would be 
applied consistently in the management process. The applications can be explained as 
follows: Managers to use appropriate means to ensure the culture of risk and opportunity 
management is positively accepted. Next, the risk management process should not be 
unnecessarily complex but a simple and effective process that involves simple access, 
identity, plan and control and probability measurement to help build a risk management 
profile that can be referred to the in identification of opportunities and reduction of costs. The 
integration of both simple and complex risk management tools across the project activities is 
extremely beneficial in improving the qualities of project designs. Consistent risk 
management in the project environment should be a routine process. It must consider the 
culture of the project organisation otherwise there would be low employee performance 
which will translate to increased costs and reduced opportunities (Thevendran & Mawdesley, 
2004).  
 When opportunities are identified during project risk management, the likelihood f 
meeting customer demands is high and this will place a company at a better competitive 
advantage in the industry (Eppinger, 2007).  
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2.11 Summary and Conclusions 
 Various key points essential to this study emerge from the review of literatures on risk 
management in construction projects. The risk management process which comprises of steps 
such as risk identification, risk assessment/analysis and risk response are important for the 
objectives of this study. Majority of the studies have agreed on identification of risk 
categories as internal and external, or project-related and environment-related. Risk 
identification entails recognizing the events that may bring unwanted effects, thus identifying 
potential risks. Following the identification of a risk, the probability of its occurrence is 
assessed and the damage it may bring to the project (impact) is predicted. Calculation of the 
risk exposure, computed as the risk probability and impact multiplication product, enables 
collation of the various risks within a project. The risk exposure costs are utilised in the 
creation of a risk priority record; this is then used to determine the appropriate response to 
each risk. Risk response which includes mitigation may produce new events that affect the 
project adversely – these events also require identification, analysis and anticipation. The risk 
management process is thus cyclical in nature and an integral part of overall project 
management. The findings in this chapter assisted in the methodology part of the project, 
where risks in the UAE were identified in terms of internal or external. The risks were 
categorised in nine categories to shape the responses for the findings as Internal (owner risks, 
designer risks, contractor risks, sub-contractor risks, supplier risks) and external (political and 
government risks, market risks, natural risks, social and cultural risks in the context of the 
UAE, which is the gap being filled in this study. The study was designed to assess the 
probability of occurrence, and impact of these risks and how they are interpreted in the 
context of the UAE construction projects. The literature review provided the step towards 
identifying the most suitable risk response framework for the UAE construction industry by 
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using quantitative and qualitative risk assessment techniques -that is -questionnaires, and 
discussions and brainstorming in focus group meetings. 
 Having considered the principles of risk management and how they can be applied in 
construction projects, the next chapter focuses more specifically on fast-track projects. Fast 
track construction projects are becoming common in the UAE, and are anticipated to shape 
the future of the construction industry, hence the necessity to synthesize how they are being 
undertaken and how the principles of risk management can be applied.  
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CHAPTER THREE:  FAST-TRACK PROJECTS 
3.1 Overview 
 While the preceding chapter discussed the concepts and principles associated with 
risk management in construction projects in general, this chapter reviews the literature 
pertaining specifically to fast-track projects. It also considers what fast-tracking means for the 
profitability of the UAE construction industry both now and in the future. Fast-tracking is an 
emerging area in the construction business, especially in developing countries, and studies in 
this area are limited. This review seeks to synthesize the findings of the studies that have 
been done so far. It should be noted that many of the theories and techniques discussed 
below, while cited in studies of fast-tracking, may also be applied in conventional projects. 
3.2 Construction Projects in Abu Dhabi/UAE 
As outlined in the Abu Dhabi 2030 Urban Structure Framework Plan, the emirate is 
focused on restructuring and expansion. Several extensive construction projects are already 
underway in Abu Dhabi and beyond, with others in the pipeline. One capital project is the 
development of the new central business district (CBD) on Al Suwwah Island, which extends 
as far as the edges of Al Mina, Abu Dhabi Island and Al Reem (Abu Dhabi Urban Planning 
Council, 2013). This new development, which is expected to feature skyline buildings and a 
complex of office blocks, is connected to Al Reem Island and the city by more than ten 
scaled bridges, all of which extend previously existing streets, thereby facilitating pedestrian 
access. 
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Figure 3:1: Mapping construction projects in Abu Dhabi 
(Source: Abu Dhabi Urban Planning Council, 2013). 
Also being developed is the Capital District, which is expected to host government 
buildings, a medical campus and biomedical research centre, and the Grand Mosque District, 
which is home to the Grand Mosque, Sports City and the Officer’s Club. This is strategically 
situated at the entry to Abu Dhabi Island. As the development progresses, the area is expected 
to become densely populated, so plans are also underway to expand the number of jobs, 
shops and services in the area to meet the growing demand. Interestingly, building heights are 
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being regulated in the area to ensure that the Grand Mosque remains the most prominent 
feature on the skyline (Abu Dhabi Urban Planning Council, 2013). 
 
Figure 3:2: Grand Mosque Plan 
(Source: Abu Dhabi Urban Planning Council, 2013). 
Lulu Island, located at the very head of Abu Dhabi Island, protects the city from the 
Gulf waves. In this development, the northern side will be focused on tourism, housing and 
recreation. It will feature open spaces, public beaches, restaurants, public places and eco-
resorts, but the aim is also to leave space for traditional village settlements with culture-based 
attractions. The southern side of the island will be dedicated to national institutions, 
monuments and cultural attractions. Building heights will again be regulated to maintain the 
existing profile of plantation and sand dunes. 
These, along with several other projects, are part of the city’s huge construction 
programme. The aim throughout the construction is to ensure that the environment and 
ecologies of the city, which is defined by its location at the interface of the sea and the desert, 
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are preserved. At the same time, the planners want to make the city a more comfortable place 
for its inhabitants. This is to be achieved by making more of the city accessible to pedestrians 
and installing comprehensive shading (Abu Dhabi Urban Planning Council, 2013). 
3.3 What are Fast-Track Projects?  
 The term fast-track is used to describe something that is accomplished more quickly 
than usual (Eastham, 2002). According to Kasim, Anumba and Dainty (2005) fast-track 
projects are generally completed in lesser time compared to the time taken by traditional 
projects. Park (2002) asserts that fast-tracking is achieved by overlapping activities and/or 
employing a simultaneous engineering approach in design and production. This is unlike 
traditional projects, where design and production are distinct and conducted sequentially; that 
is, one stage begins after the previous one has been completed (Kasom, Anumba & Dainty, 
2005). Majority of studies on fast track construction show that activities are often overlapped 
in fast-track projects. 
         It is essential for project managers to put strategies in place to reduce the time taken by 
projects. In manufacturing engineering, Concurrent Engineering (CE) is widely applied to 
speed up production time (Kwakye, 1999). Mahdjoubi and Yang (2001, p. 340) point out that 
written agreements, fast communication and effective and rational routines for disseminating 
instructions and information are important for the successful completion of fast-track projects 
in all fields. Good communication among key players is essential, while having effective 
resolution strategies in place will allow managers to take control in the event of a dispute. 
         In the construction industry, fast-tracking is facilitated by selecting the right materials 
and methods and by preparing appropriate designs – the fast-track design delivery technique 
can reduce the duration of a project by about 50% (Park, 2002). Pena-Mora & Park, 2001) 
argue that tight discipline and effective monitoring, particularly in regard to costs and 
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schedules, are essential in fast-track projects. This view is reiterated by Pena-Mora & Li 
(2001) who identify the key characteristics of the fast-track approach as: integration of the 
production and design phases; involvement of all project managers in both production and 
design phases; work packaging – breaking activities down into skills or trades or groups of 
skills or trades that are closely related; and overlapping of project packages to ensure 
production can continue in some areas while other areas are still at the design stage. 
3.3.1 Overlapping project stages  
           A key characteristic of the fast-track project system is that design and production run 
concurrently (Kartam, AlDaihani & Al-Bahar, 2000). In the construction sector, the 
Professional Construction Management (PCM) approach combines fast-track management 
techniques with phased construction techniques to complete projects more quickly and 
economically (Chen & Wong, 2002; Kartam, AlDaihani & Al-Bahar, 2000). For this reason, 
it is also referred to as accelerated phased construction (CIRIA, 2001).  Although fast-
tracking incurs higher costs - because the accelerated production rate is above the optimum 
production level - these can be offset if the right management approaches are applied. 
Outcomes can actually be cheaper because inflationary pressures can be skipped, investors 
can achieve an early return on their investment, and money can be saved on land charges 
(Knecht, 2002). 
 3.3.2 Materials management in fast-track projects 
            Efficient materials management is essential to improve the productivity of fast-track 
projects within the construction industry. According to Park, 2002), the functions of materials 
management are: planning, vendor selection and evaluation, receiving materials, purchasing, 
warehousing and inventory, and distribution. Poor performance in these areas can raise costs, 
create delays and reduce quality. Martin (2003) cites a number of factors that can adversely 
affect materials management, including transport difficulties, excessive paperwork, incorrect 
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drawings and repeated design changes, and faulty criteria for evaluating vendors. These can 
lead to materials being delivered too early or too late; while early deliveries raise inventory 
costs and may even deteriorate in quality before they are used, late deliveries can lead to a 
loss of productivity.  
3.3.2.1 Traditional versus modern methods of materials management in fast-track 
projects 
 Traditionally, fast-track methods have relied on the designer preparing design 
development and construction drawings on paper, but information communication technology 
has helped transform how fast-track project activities are developed (Kasim, Anumba & 
Dainty, 2005). IT applications such as Lotus 1-2-3 and Excel can be used to facilitate the fast-
track process and improve the deployment and control of on-site materials (Eastham, 2002, 
p.67). These ensure that construction materials arrive in the right quantities and at the right 
time to meet the requirements of the project schedule (Dainty & Brooke, 2004, p.28). Other 
applications come in the form of internet-based materials exchange programmes. A number 
of bar-code-based storage systems have also been developed. On the subject of storage, 
Kaelble (2001, p.38) argues that fast-track projects require additional storage space as 
materials must be readily available if delays are to be minimised. 
3.3.2.2 Materials planning 
           The materials planning process involves maintaining records and determining 
inventory levels and delivery frequency (Henry et al., 2002). Jergeas (2008) argue that 
materials planning needs to run alongside construction, engineering and other project plans, 
while Kasim, Anumba & dainty (2005) suggest that materials planning guides all subsequent 
project activities. Planning of access and routing of materials is an essential part of the 
materials management strategy in a fast-track project since these issues can have a major 
impact on schedules, productivity and hence profit (Knecht, 2002). 
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3.3.2.3 Procurement 
           Procurement entails a wide range of activities including the purchasing of labour, 
equipment, materials and services (Huovila, Koskela & Lautanala, 2004). The goal is to have 
materials in the right place and at the right time, at the price indicated in the project’s budget. 
According to Eastham (2002) this function also entails issuing delivery schedules to suppliers 
and following up where necessary to ensure timely delivery. Potential problems in the 
purchasing process include over-ordering (for example because of inadequate administration 
procedures) leading to waste, and loss of benefits because buyers have inadequate negotiation 
skills. 
3.3.2.4 Materials handling and storage 
           Henry et al. (2007) define effective handling as using the right materials in the right 
amount and sequence, in the right place, at the right cost. The handling component is 
important because not only are construction materials expensive, but it can affect decision-
making on the kind of materials to use or avoid. A badly designed materials handling system 
can lead to materials being handled too frequently and increase the likelihood of damage. The 
right materials handling system, on the other hand, can enhance the production process and 
improve human resource utilisation, increase productivity and improve the flexibility of the 
process (Henry et al., 2007). 
 Close attention should be paid to the on-site storage facilities, but studies indicate that 
building sites rarely have adequate storage space (Huovila, Koskela & Lautanala, 2004). Not 
only does poor management of materials on-site increase the likelihood of wastage, theft and 
damage, potentially reducing profit margins, but running out of stock can significantly raise 
the level of risk involved in a fast-track project (Jergeas, 2008). It is essential that the right 
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quantity and quality of materials and equipment are available at the right time and at an 
affordable cost (Martin, 2003).  
3.3.2.5 Stock and waste control  
             Efficient stock control ensures that everything needed to complete a fast-track project 
is available when required. This function covers everything from raw to processed materials, 
general stores, spares and maintenance materials, components for assembly, finished products 
and work in progress (Barrie, 2006). Eastham (2002) points out that one of the major risks 
associated with fast-tracking in construction is the enormous amount of waste generated. This 
can arise in all phases of the project, from design, inception and operation to construction. 
Better use of materials in the design and construction stages, and effective risk management, 
can help reduce waste (Pena-Mora & Park, 2001). 
3.3.2.6 Logistics 
  Although the logistics function is primarily understood to focus on the movement of 
materials, equipment and personnel, in practice, it covers the storage and flow of everything 
from raw materials to finished product. Timely transfer of materials from supplier to worksite 
is especially important in fast-track construction projects; Chen and Wong (2002, p.520) 
indicate that the routing of materials is one of the chief elements affecting construction time 
and cost. 
3.3.3 Advantages and disadvantages of fast-track projects  
3.3.3.1 Advantages of fast-track projects 
 There are various reasons for considering fast-track projects in any field. The first is 
the economic benefit. Knecht (2002) points out that shorter schedules result in lower costs, as 
a streamlined process requires fewer man-hours. Moreover, as tasks in fast-track projects are 
run simultaneously, manpower not being deployed in one project can be used elsewhere, 
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potentially lowering costs and speeding up production on other projects. This not only 
improves the cash payback but also enhances the value of the projects.         
 There are other important reasons for fast-tracking projects. For example, populations 
or communities situated near fast-track projects are not affected as much since these projects 
take less time to complete (Ogwanga, 2002). Finally, in the UAE and other Gulf regions, fast-
tracking may give a company an edge over its competitors or emerging similar projects. For 
this reason, its investors or clients may encourage it to seek early completion. 
           Fast-track projects can be the answer for companies because they produce results that 
are of comparable quality to conventional delivery methods while still adhering to the same 
environmental and safety regulations. Risk is present in all types of projects, both fast-track 
and conventional, but this risk can be mitigated by having experienced team members 
implement effective risk management techniques. From a financial perspective, the decision 
to opt for the fast-track route may actually reduce risk by increasing shareholder value 
(Eastham, 2002).  
3.3.3.2 Disadvantages of fast-track projects  
 Fast-track projects also have their disadvantages. Companies must be able to 
accommodate rapid change, and there is no opportunity for extended evaluation after 
completion of the project (Dainty & Brooke, 2004, p.19). Additionally, process optimisation, 
especially of production facilities, needs to be finalised early on for positive results (Chen & 
Wong, 2002, p.519). 
 The fast-tracking process may be incompatible with the company’s standards for 
approving bigger projects; it may even be necessary to modify the company’s standard 
procedures so that the project can be fast-tracked. Careful planning will be necessary to 
ensure that only minimal modifications are required (Huovila, Koskela & Lautanala, 2004). 
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3.3.4 Determining the suitability of fast-tracking for a project 
        There are various ways to determine whether a project is suitable for the fast-track 
process. The following sections discuss some of the key considerations. 
3.3.4.1 Design suitability  
          Knecht (2002) argues that in order to identify whether a project is viable for fast-
tracking, potential participants must have a clear understanding of the field and the project. 
Design is important for fast-track projects as an advanced design may enable faster delivery 
or production. It is essential to understand the needs of the project and to identify potential 
challenges prior to choosing the design. 
3.3.4.2 Stakeholder alignment 
 The needs of all stakeholders must be aligned if the project is to be successful; they 
must agree on the goals of the project if they are to make decisions and manage risks 
successfully. Beyond this, vertical alignment within the participating organisations will make 
it possible to integrate the companies and those involved in the project (Eastham, 2002). 
Honest and open communication between project members is crucial as they are being trusted 
and empowered by the client or owner to resolve issues and make decisions (Jin & Ling, 
2005). Project participants are likely to have their own ideas, interests and communication 
channels, but if the project is to be successful, they must find common ground and establish 
an effective working relationship (Dainty & Brooke, 2004, p.23). 
3.3.4.3 Strategic clarity 
            Eastham (2002, p.143) argues that priorities, core philosophies, goals and expected 
outcomes must be clearly defined and articulated within a written agreement before work 
commences. Dainty and Brooke (2004, p.27) suggest that strict adherence to the agreement 
will result in better project practices in the case of fast-track projects. 
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3.3.4.4 Project-team experience  
           The experience of the project managers and other key players is critical when 
conducting a fast-track project. Pena-Mora and Park (2001) argue that team members with 
previous experience of similar projects are more likely to run the project expeditiously and be 
able to mitigate any impending risk. Similarly, Barrie (2006) observe that where successive 
fast-track projects are conducted by the same team, they are usually accomplished more 
quickly and with fewer concerns. In fact, the team can add value to each new project by 
implementing lessons learnt from previous projects. 
3.3.4.5 Scope of the execution plan   
            Using the client’s design as a starting point, the next step is to develop an execution 
plan. According to Pena-Mora and Park (2001), this entails the production of a 
purchasing/contracting plan describing the project and listing all the selected vendors and 
contractors. Chen and Wong (2002) suggest that the execution plan needs to address crucial 
aspects such as risk assessment and safety reviews, with the most essential reviews being 
clearly marked. These authors also note (ibid, p.521) that as the various phases of a fast-track 
project usually overlap, the timing of the deliverables is especially important. Most contracts 
for fast-track projects apply a range of compensation strategies. In the initial stages of a 
project, it is advisable to pay high rates to contractors and other players. 
           Park (2002) suggests that schedules are more likely to be realistic if they are based on 
previous experience; similarly, the cost of the project may be estimated more accurately by 
referring to previous projects of similar scope. The appropriate regulatory bodies must be 
identified at this stage. Due to the condensed timescale of fast-track projects, identification of 
frequent risks can be done and mitigated at early stages/phases of the plan. 
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3.3.5 Accomplishing fast-track projects 
           Project managers should have a clear understanding of the difference between short-
cutting and fast-tracking. Huovila, Koskela and Lautanala (2004) argue that short-cutting is 
not the same as fast-tracking. In the context of project delivery, fast-tracking is the process of 
delivering or finishing a project within a short period of time, not by bypassing or cutting out 
processes, but by optimising the project schedule (Kwakye, 1999). This does not necessarily 
entail increased risk, but it does require the participants to show a high level of commitment 
to a tight schedule and to have sufficient resources to complete the project.  
           On the other hand, short-cutting reduces the delivery time by bypassing or cutting out 
parts of the project (Eastham, 2002). Omitting steps or key processes is generally not the best 
practice and increases risk. If project managers decide to take short-cuts, it is essential they 
inform the sponsor about the risks involved and get his consent before the project 
commences. Studies have indicated that a number of project managers have lost their jobs for 
taking short-cuts without seeking the consent of the sponsor or owner of the project (Barrie, 
2006). 
            Project managers can optimise their project schedules by identifying all activities that 
can be carried out concurrently, anticipating potential resource bottlenecks and ensuring 
resources are available for key tasks. They should ensure that all available resources are 
committed towards completion of the project (Park, 2002) investigating where appropriate 
whether additional resources might bring forward completion. It is also important for project 
managers to check whether tasks which are on the critical paths have their dependencies 
correctly identified (Pena-Mora & Park, 2001). 
           Project managers need to emphasise to the owner or sponsor the relationship between 
quality, cost, time and scope. For example, delivering a project sooner may necessitate a 
 Bader Ahmed Al Harthi PhD Student 94 
 
reduction in quality or change of scope or increase/decrease of costs. Studies have indicated 
that experienced sponsors and project owners understand this relationship, but some may 
nevertheless try to pressurise project managers into reducing the completion time without 
compromising the quality, scope and cost variables (Dainty & Brooke, 2004, p.39). 
           It is vital in fast-track projects that project managers do the right thing the first time 
without making errors. When this does not happen, this can lead to poor results, and a project 
in trouble is likely to attract a lot of additional scrutiny.  
3.4. Risk Management in Fast-Track Projects 
 Risk management in fast track projects entails the process whereby project managers, 
system operators, change managers and other decision makers use the information generated 
from risk assessment to set the criteria for judging project’s efficiency (Luu et al., 2008). 
These decisions are based on cost, technical, environmental, legal, reliability, schedule and 
safety considerations. Project managers and risk analysts must then decide on the level of risk 
they are prepared to accept on the project. This may be done by referring to general corporate 
or government guidelines, or to project-specific guidelines. Methods developed to assist in 
determining risk acceptance are listed in Table 3.1 
Table 3:1: Risk acceptance determining methods 
Risk Acceptance Method Summary 
Risk conversion factors The approach shows the viewpoint of people outside the project 
team towards risk by comparing risk categories. 
Farmer’s curve Gives the estimates of cumulative probability of risk profile for 
specific consequences. 
Evaluate magnitude of 
consequences 
It compares consequence magnitude and the probability of risk. 
Risk effectiveness It gives the cost to magnitude ratio of risk reduction. 
Risk comparison This approach correlates events in terms of their outcome and 
level of impact. 
(Source: Schich, 2002) 
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3.4.1 Risk profiles in fast track projects 
Creating a summary risk profile increases the visibility of risks. Also referred to as a 
risk map, it can take the form of a graphical representation of the information in the risk 
register. A project’s risk probability and consequences are best explained using a risk profile 
(Ogwanga, 2002) such as a Farmer curve (Farmer, 2007). This can be employed to show the 
risk associated with a construction project, whether or not it has a constructability 
programme. The risk profile allows those involved to make best use of the available 
information at the design, planning, field operation and procurement stages, thereby 
optimising the chances of project success (CII, 2006). 
 Studies have shown that projects with constructability programs tend to have reduced 
costs and more clearly defined schedules; consequently, construction projects undertaken 
without constructability programs are considered more risky (Kartam, 2003). When 
determining probability occurrence, the risk consequence should be defined in terms of 
monetary value; this is especially important in projects without constructability programs.  
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exceedance
per
construction
year
Consequences ($)
10-2
10-8
102
1
104
Without a
constructability
program
With a
constructability
program
 
 
Figure 3:3: Relations between constructability program and risk 
(Source: Kartam, 2003) 
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 A risk profile shows risk as a function of time. This is especially crucial in fast-track 
projects, where poor timing can lead to delays and failure to achieve the central principle of 
fast-tracking. The relationship between time and risk may be illustrated by reference to the 
Hanford Nuclear Reservation project in Washington State. An audit conducted by the US 
Environmental Protection Agency (EPA) revealed that 2 million gallons of radioactive waste 
were stored in 80 walled storage tanks at the site – the legacy of the Cold War. The US 
Department of Energy commissioned a 30 year project, at a cost of 100 million dollars, to 
clean up Hanford, but work has been repeatedly delayed by lack of funds, tax enforcements 
and contractor failings. The delays have probably increased the risk of contaminants leaking 
into the groundwater or air – a risk which will increase with time as the storage tanks degrade 
(see Figure 3.4) (Kartam, 2003). 
Time
Risk of
Radioactive
Exposure
 
Figure 3:4: Risk as a function of time 
 (Source: Kartam, 2003) 
The expression of risk as a function of time is shown as: 
)](),([)Risk( tCtPt   
Where: t is time, P (t) is probability as a function of time, and C (t) is consequence as 
a function of time.   
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3.4.2 Risks in fast track projects 
           Both traditional and fast-track projects are usually undertaken with the aim of realising 
profitable opportunities, but they also carry the element of risk. According to Eastham 
(2002), the most challenging aspect of project management is to reduce risk while 
maximising opportunity. For a project with high risk levels to be considered worthwhile, it 
should also bring a high level of opportunity.  
           Park (2002) indicates that decision-making by project managers is usually geared 
towards mitigating risk. However, beyond this, risk management entails putting in place a 
formal set of practices and processes for dealing with risk when it does arise. Henry et al. 
(2007) describe risk management as a process for not only identifying and assessing risk but 
also for responding to it. This process represents the formalization of the intuitive approach to 
risk. Park (2002) argues that such formal techniques/approaches allow project teams to 
proactively manage risk and shape the future of the project. Huovila, Koskela and Lautanala 
(2004) argue that risk management techniques should be adaptable to suit both the client’s 
and the project’s needs. Some clients may only require an initial risk assessment at the onset 
of the project, while others may need a full risk management service, with various risks being 
addressed as the project progresses. In either case, risk management should be formal and 
structured, and it should be an integral part of the project management process (Eastham, 
2002).  
 The risk plan should include: analysis of each employee’s work in terms of its risk 
potential, training to help team members plan for risk across the project development cycle, a 
clear statement of the project’s goals and objectives; and an explanation of the proposed 
strategies and how they will be implemented. A well-defined plan encourages all team 
members to become totally engaged with the objectives of the project and enables continuous 
monitoring and evaluation to ensure risks are assessed and updated throughout the project’s 
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lifecycle. It enables exploration of specific activities related with the project risks in order to 
apply the ideal decision support systems. Both the plan and the risk register should be 
regularly revisited and updated to ensure that the risk management process remains positive, 
appropriate and focused throughout the lifecycle of the project (Eppinger, 2007). 
3.4.3 Risk engineering in fast track construction 
Risk engineering covers all the processes involved in risk assessment and risk 
management. In complex fast-track projects, risk schedules and substantial costs should be 
determined in advance (Zack, 2007). From a business point of view, construction projects are 
inherently risky but people are nevertheless willing to invest because of the great profits to be 
had if the project becomes a success. An example is Seattle’s Kingdome – the world’s biggest 
concrete arch-roofed sports stadium. Construction of the stadium was halted when the project 
went bankrupt as a result of schedule, cost and technical problems but it was subsequently 
resumed as a fast-track project when it became apparent that this would ensure its completion 
and ability to become a profitable venture. Even in the presence of risk, construction 
companies can take advantage of risk management opportunities to attain a competitive 
advantage. 
3.4.4 Risk consequence management in fast-track projects 
The risk consequence is a measurement of the gain or loss experienced as a result of 
the risk event. In fast-track projects in particular, risk consequences are perceived in terms of 
the triangle of schedule, cost and technical performance. 
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Schedule Slip/ Gain
Technical Preformence/ Sub-
performance
Cost Over/ Under Run
 
 
Figure 3:5: Project management risk consequences 
(Wang, 2000) 
These three consequences are the most significant in terms of their potential to benefit 
the project, but others, such as reputation, environmental impact, quality and goodwill can 
also affect gains or losses during or after construction; for example, ignoring the 
environmental effects in one fast-track project can make it harder to get approval for 
subsequent projects. The likely magnitude of a project’s consequence can be determined with 
help from project experts like contractors, engineers or economists. The consequences 
themselves are expressed in terms costs related to missed days of work, days of delay, money 
lost and the safety prevention measures that will be required. 
Cost overrun consequences are the result of risk events that increase the cost of the 
project. The cost of a project can be estimated using parametric estimating, by using similar 
projects as guides, or by developing quantity estimates for equipment and labour. This 
technique is widely described in undergraduate texts on cost estimation and quality control 
but its application requires judgment and experience (Fleming, 2009).  
Risk events such as an increase or decrease in productivity, favourable or adverse 
weather, or changes in materials prices may lead to consequences such as slack time, 
schedule gain or delay (Wong, Norman & Flanagan, 2000); these will all affect the predicted 
costs of the project. The magnitude of their influence can be estimated using comparative 
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CPM (Critical Path Method) analysis or other engineering software. The CPM schedule 
should be in place before the commencement of the fast-track project. Data simulation can 
also be used to determine the risk event’s consequence on the project schedule.  
The project must be within the budget and delivered on time, but it should also meet 
the established design criteria. Technical performance can be a serious consequence if work 
conditions are poor. 
The health and safety of the project team is a crucial consideration in any project, not 
only to protect their welfare, but also because good safety practices lower costs. Higher 
accident rates result in higher costs, especially climbing insurance premiums (to cover 
workers’ compensation claims, loss of production and third party liability). The magnitude of 
this type of consequence depends on the location and industry-specific risks and is calculated 
using published rates. The consequences of loss are not simply calculated in terms of money, 
however. Apart from the obvious fact that monetary value cannot be placed on human life, 
such losses can seriously reduce public support for a project and compromise its fast-track 
status. 
Risk effectiveness can be used in cost reduction and is expressed as: 
Risk Effectiveness=  
Where: Cost is the amount required to reduce risk and  represents risk 
reduction.  
When considering cost effectiveness, the equation is formulated as: 
Cost
Risk
  essEffectivenCost 


  
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Where: Cost equals the amount needed to minimise the risk and Risk is the amount 
that the risk has reduced in terms of monetary value. 
3.4.5 Risk communication in fast track projects 
In project management, communication is defined as the exchange of information 
regarding the significance, nature, magnitude and control of risk (Mobey & Parker, 2002). 
For risk management to be successful, this exchange should be a two way process, though 
this may not always be possible in the case of technical information or in matters of dispute. 
Risk/project managers should determine whether the risk is acceptable or unacceptable, but 
they should be encouraged to communicate with analysts as this is very important for 
effective decision-making. 
Project risk communication can be external or internal. Internal communication takes 
place among project members, including owners and designers, while external 
communication (such as an independent risk audit) may involve the public or a regulatory 
body. Internal discussion of risk management and evaluation will culminate in the creation of 
an enterprise risk management plan, which should be distributed and developed across 
organisational departments and all stakeholders in order to maximise communication and 
input at public level.  
3.4.6 Risk measurement in fast track projects 
 Measuring risk is an essential step towards managing it. The measurement of risk has 
evolved from the fatalistic acceptance of poor/bad outcomes to the development of 
probability measures. The modern portfolio theory requires that an investor shall not fund a 
holding if there is an alternative with a more advantageous risk-expected return. The investor 
should consider an alternative portfolio for that particular level of risk that offers better 
expected returns (Hubbard, 2007).  
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 The management science literature divides methods for measuring risk into three 
broad categories: probability-based, deterministic and stochastic. Deterministic measurement 
techniques are qualitative, while probability techniques are quantitative (Fazio et al., 2008). 
These measuring techniques are extremely valuable since they give decision makers the 
information they need to establish effective preventive measures.  
3.4.6.1 Deterministic methods of measuring risk 
These are the most commonly used methods of risk measurement (Del Cano, 2002). 
Deterministic risk measuring techniques include the assumption technique, checklists, 
ranking and data precision. Risks are assigned ratings such as high, moderate and low. 
Deterministic methods employ fishbone diagrams, flowcharts and fault and events trees to 
describe the risk characteristics in qualitative terms. 
3.4.6.2 Probabilistic methods of measuring risk 
The most popular probabilistic measuring methods employ sensitivity measuring to 
decide aspects of the project parameters. Probability sums and other estimates are usually 
applied to possible costs, with the expected values being entered into tables. These tables are 
then used to compare risk responses (Del Cano, 2002). The Monte Carlo measuring technique 
is widely used to measure for probability distribution in project objectives, while decision 
trees are used to describe uncertainties as probability measurements. Probability diagrams are 
also employed, sometimes in combination with the Monte Carlo method. This uses multi-
criteria decision-making methods that are used in determining alternative choices of which 
portfolio to undertake depending with the results from risk assessment (Del Cano, 2002). All 
of these methods involve simulation and analysis and are used to compute a variety of 
variables applying use of the system dynamics and combining complex mathematical 
frameworks and feedback loops to aid in project decision-making. 
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3.4.6.3 Risk measuring techniques selection criteria 
According to Del Cano (2002), deterministic methods are suitable in the initial stages 
of the fast-track project, when risks are first being identified and measured. Measurements 
are usually simple at the beginning, becoming gradually more complex until the project risk 
evaluation is achieved. Deterministic models are an improvement of sensitivity and 
probabilistic risk measurement methods as they do not take into account the correlations 
among various complex risk aspects although they can be applied in general processes of the 
project. The success of a project depends on the maturity of the project management process, 
which is affected by the project’s magnitude in terms of size, complexities involved as in the 
case of fast track projects and the projected budget. Complex deterministic techniques are 
used when handling projects with a high level of risk maturity (usually referred to as mega 
projects). Application of these techniques in fast track projects allow further research and 
development to take place in addition to the knowledge and experience of experts sought at 
the beginning of a project. Fast track is a newer concept compared to traditional methods 
hence the importance of learning and understanding more effective or improved ways of 
assessing and treating risks. When a certain degree of risk maturity is encountered in a fast-
track project, it calls for the organisation to apply fast decision-making process by applying 
more effective, wider risk evaluation practices within a short time span.  
The choice of risk measurement technique will depend on various aspects, including 
the attitude and motivation of the project team (Mobey & Parker, 2002) and what stage the 
project is at (beginning, middle or end). Whether the project is well established or new can 
also determine the choice of technique, as this will affect the management information system 
and risk information systems in the project’s database. Having access to this archive data will 
help project members select the most suitable techniques. The availability of internal and 
external resources may also be taken into account, along with the prioritisation of the 
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project’s core objectives and the contractual system being used. An open, well developed 
contractual process not only reduces overall project costs but also provides an easy way of 
measuring risk. 
To measure risk by complexity, project manager must have a full understanding of the 
environment in which the project is being implemented, including the cultural, economic and 
political background, the objectives of the project, the technology being used, how the project 
is being organised, and any available information about similar projects (Huovila, Koskela & 
Lautanala, 2004).  
For any fast-track project to be completed with success there are two types 
complexity to be considered in the project: direct and indirect. Direct project complexity 
includes interdependence and differentiation measurement systems while indirect project 
complexity leads to higher levels of interdependence among the elements comprising 
qualitative measurement systems and techniques. According to Dey (2001), the complexity 
aspect of a project determines the risk measurement to be used. 
Literatures suggest the importance of choosing an appropriate risk measurement tool 
which aligns with the nature of the project and the anticipated risks (Faridi & El-Sayegh, 
2006; Hubbard, 2007). However, in the practical world, this concept of choosing tools 
relating with the project’s complexity level is limited. The complexity index is usually 
determined before measuring the risk. Index complexities are obtained from the quotient 
between the maximum risk value of a project and the weighted average of the proposed 
method of measuring (Woodward, 2002). 
 Projects can be classified according to their size, which is measured as the average 
cost of the project from commencement to completion (Williams, et al., 2005). According to 
Holt & Laury (2002) risk management may be characterised as naïve (project managers are 
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unaware they need to incorporate risk management procedures), novice (the project 
management team is beginning to use risk management concepts, but there is no structured, 
standardised, normalised or generic risk management approach), or mature (risk management 
is an integral part of the project’s processes). Where risk management is mature, project 
managers due to their skills and experiences are able to select the best risk measuring 
techniques and procedures (Fazio et al., 2008).  
It is critical that project managers in fast-track projects choose risk measurement 
techniques wisely, as this will lead to better risk analysis and ultimately to better risk 
management. A project with appropriate assessment and analysis techniques is more likely to 
contain the sources of risks and achieve cost effective and high quality results (Fazio et al., 
2008). 
3.5 Adding risk value in fast track project management  
The aim of adding risk value in fast track project management is to produce project 
deliverables that meet the accepted standards and requirements while exceeding the customer 
expectations (Othman, Hassan & Pasquire, 2005). The estimation of risk value is crucial in 
reducing project risk uncertainty and ambiguity. Usually, it can be extremely challenging to 
know which information is appropriate and at which time it will be most beneficial for the 
project. Use of fast-track systems in a project multiplies the challenge and poses the risk of 
attaining quality in projects, hence the need to use information strategically, for risk value 
addition. 
Information must be built from the ground up. Most of the work done on the project 
and the decisions made will build on previous projects and decisions; therefore, it is 
necessary to keep records of past projects. The project management and risk management 
processes may be difficult to measure in the current existing project. However, several 
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studies have provided various facts and reasons that contribute to the problem, and how to 
achieve a better solution (Jaafari, 2001; Huovila, Koskela & Lautanala, 2004; Wong, Norman 
& Flanagan, 2000). Information from previous studies can be used to build up the decisions 
that should be undertaken with the current project. 
The design performance of a fast-track project cannot show the project’s progress 
unless the risk value of the project is identified and evaluated, and this can only be done using 
the risk assessment and identification process. If the risk value remains unidentified, project 
uncertainty will persist and the project will be evaluated as substandard, or as not having 
fulfilled all the completion requirements (Othman, Hassan & Pasquire, 2005).  
3.5.1 Design and Build vs. the VRM model 
 The Design and Build model, a common method in the traditional construction 
industry, has a number of disadvantages. First, the nature of the process means that 
disagreements are almost inevitable. The contractor usually presents the design to the client, 
but as he is also going to be responsible for executing it, he may be tempted to manipulate the 
design to suit his personal needs rather than for the general advantage of the project. 
Secondly, having only a single contractor means that if there is a misalignment between the 
client’s requirements and the contractor’s intended product, work is more likely to be 
delayed. 
 An alternative to the Design and Build approach is the Value and Risk Management 
(VRM) model. VRM is founded on the concept that a particular value of unneeded cost is 
unavoidable because of the inherent complexity of the building design process (Othman, 
Hassan & Pasquire, 2005). The conflict of interest problem is eliminated in VRM by 
engaging a consultant to analyse and evaluate the client’s need and negotiate a product that 
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benefits both the contractor and the client. VRM ensures that fairness is achieved between the 
risk-sharing parties depending on how they will agree (Othman, Hassan & Pasquire, 2005). 
Apart from reducing conflict of interest, VRM also encourages the production of clear 
and detailed design briefs. In contrast, Design and Build contracts place little emphasis on the 
details during the initial stage of the project, instead leaving these to contractors and suppliers 
after the bid is awarded (Rahman & Kumaraswamy, 2002). This increases project risk as the 
client can take advantage of the lack of detail and push for changes. This can be especially 
damaging in large projects, where risk tends to accumulate. Even in cases where contractor 
and client agree to share risks equally, the client usually seems to have an upper hand, that is, 
in ordering modifications, or refusing modification requests by the contractor as deemed fit. 
However, in case of an anomaly, the contractor takes the largest share of blame.  
 A D&B contract has more phases before the planning and design phases than a VRM 
agreement. This makes it for the VRM to have many after-operative phases which imply that 
more procedures and additional points of uncertainty will be revealed (Rahman & 
Kumaraswamy, 2002). Therefore, the risks originating from the owner are passed to the client 
through the contractor signing off the contract. In VRM, the consultant has to recognise these 
risks in advance and analyse and minimise their impacts (Othman, Hassan, & Pasquire, 2005) 
so that the contractor does not suffer the major loss. 
 It is essential that the client’s project brief document issued at the initial days of the 
project is accurate, as error in this stage can lead the project team in an entirely wrong 
direction. This can lead to delays, with direct repercussions on cost, time and quality, leading 
in turn to financial loss and disputes among participants (Othman, Hassan & Pasquire, 2005). 
However, an experienced VRM consultant can establish a full picture of the client’s 
requirements and the project’s purpose at the inception stage (Othman, Hassan, & Pasquire, 
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2005). If changes to the scope of the project are proposed later, the VRM consultant can act 
as an arbitrator and defuse any conflict. He can examine the value in the changes and identify 
ways in which the risks can be converted to benefits, saving both time and effort. He can also 
help resolve disputes between contractors and sub-contractors. The UAE’s construction 
industry relies heavily on the use of sub-contractors, especially in large projects (Faridi & El-
Sayegh, 2006), and disputes often arise when they fail to meet the set standards. The VRM 
consultant helps to input value and manage the risks that arise as a result.  
 The Design and Build contract allows the owner to pass on all the risk to the 
contractor (Rahman & Kumaraswamy, 2002). This suits construction clients in the UAE, who 
are generally reluctant to share risks and responsibilities, but contractors respond by raising 
their prices to offset the cost of these risks (El-Sayegh, 2008). In other words, the high cost of 
construction projects in the UAE can be attributed to clients’ reluctance to share risk with 
contractors. In VRM, consultants can mediate and find a way of distributing the risk 
equitably so that it is acceptable to both the client and the contractor (Othman, Hassan & 
Pasquire, 2005). Finally, the VRM consultant can demonstrate to clients that the benefits are 
worth the costs they are putting into the project. This is especially important in projects with 
tight budgets or where the client is conservative and keen to get value for money.  
3.6 Attributes and Performance Measures Of Fast-Track Projects 
3.6.1 Technical performance   
The technical performance of a project includes dimensions such as capabilities, 
design and functionality, and a wide range of attributes can affect the final risk value. A 
project constructing airplanes, for example, will be judged on the aircraft’s speed, reliability, 
altitude ceiling and payload. The primary performance attributes are stipulated by the client 
and will guide the design process; other attributes may not be specified but may still have a 
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considerable impact on the overall output of the project. In the case of the aircraft project, for 
example, weight may not be a consideration for the client, but it is nevertheless a significant 
aspect of performance as it has a direct impact on the aircraft’s range and other functions. 
These attributes will also affect how project experts and managers measure the level of risk in 
the project (Luu, 2008).  
Risk management is all about reducing the sources of risk in a project, and this helps 
to retain the attributes of a project by ensuring a consistent technical performance and 
monitoring and evaluation processes put in place. A project that has failed to align its 
attributes properly will incur more risks and potentially greater losses (Othman, Hassan & 
Pasquire, 2005). Prioritisation should be applied in arranging risk attributes in a hierarchical 
order such that the ones capable of high losses are dealt with first. Interdependence is a 
characteristic of project performance, but attributes can sometimes be chosen that are 
relatively independent. In a business project, for example, an IT model might be developed to 
allow the purchase of commodities from online supermarkets. The independent attribute in 
this example is the consumers’ preference (Han et al., 2008); project performance is 
improved by responding to this preference. 
3.6.2 Technical Performance Measures 
Project designers and systems designers use metrics plans to measure the technical 
performance attributes that emerge during a project. These metrics are called Technical 
Performance Measures (TPMs) or measures of effectiveness. Project metrics aggregate 
defects that might turn out to be a source of risk. TPMs change as the project progresses, but 
their main advantage is that they can be estimated at the early stage of the design process. In 
most projects, a baseline is established during the risk identification process and TPMs are 
put in place before the risk management phase is reached, reducing the possibilities of a risk 
event occurring (Eppinger, 2007). Initial estimates of information and time requirements are 
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extremely useful when planning logistical support in complex fast-track projects. As data is 
refined by means of project analysis, simulations and demonstrations, the estimates are also 
reviewed and refined. As the measures become increasingly accurate and useful, uncertainty 
in the project is reduced. 
3.6.3 Risk reduction chart   
In the risk reduction chart, a waterfall chart is used to show areas that require risk 
reduction. At the beginning of a construction project, there could be medium to high level of 
unpredicted risk. The aim of this method is to track and plan activities to reduce this risk. The 
anticipated reduction of risk is presented as a step function and the anticipated action 
intended to decrease the risk to an acceptable level is noted (Xenidis & Angelides, 2005).  
3.6.4 Combination chart  
 A combination chart is a visualisation that mixes the features of various charts such as 
bar charts and line charts to represent data for particular categories or profiles. These profiles, 
which are planned with input from experts who have experience of similar projects and 
project technology, are used by project managers and experts when making decisions (Sheng 
et al., 2004). As the project reaches its end, the projections are replaced by actual values. 
 
 
Figure 3:6: Risk performance curve 
(Zack, 2007) 
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3.7 Ownership and Risk Transfer in Fast-Track Projects 
Construction projects are an extremely risky business; workers risk bodily injury, 
while locals may suffer injuries or even see their assets destroyed (Zack, 2007). On the other 
hand, project contractors face risk if the project is interrupted by unanticipated events, and 
owners can suffer as a result of project delays or a low quality end product (Al-Khalil & Al-
Ghafly, 1999). Losses from this type of risk must be shared with appropriate persons or 
institutions. Transferring these kinds of risks can aid in reducing the resulting losses as the 
risk is transferred from those who are affected by it to those who cause it. This is done so that 
the risk is measured upon the liability (Barrie, 2006).  By imposing liabilities on those who 
generate risk, the system is designed to ensure that injured parties get compensation and that 
risk is minimised. The secondary purpose of risk transfer is to spread risk so as to enhance the 
economic feasibility of projects; this is the function of insurance and other consensual risk-
based mechanisms.  
Workers and project teams are likely to encounter risks in the course of a project 
(Thevendran & Mawdesley, 2004). These risks can be shifted to the employer or the 
government, for example through the mechanism of trade unions, as long as the project team, 
project owners and contractors have a relationship with the relevant oversight and regulatory 
bodies.  
In a construction environment perspective, the project has to be guarded by 
employing insurance premiums in order to safeguard the interest of the project and the 
employees. Risk transfer can be applied to reduce the burden of costs when risks that could 
be financially depleting occur. Construction project managers and organisations in general 
should be at the front line to implement insurance compensation policies because of the high-
risk nature of the business (Zaneldin, 2006).  
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Medical insurance schemes such as those in the US are another example of risk 
sharing; the cost of medical treatment for low earners is subsidised by the premiums of higher 
earners.) The assurance that they will be compensated in the event of loss or injury is a key 
motivator for project workers; this motivation is especially important in fast-track projects.  
3.8 Future of Fast-Tracking 
 Fast-tracking is likely to play a significant role in the UAE’s construction industry 
once clients, contractors and construction consultants come to fully appreciate its 
mechanisms and benefits. Its increasing acceptance is being encouraged by a number of 
trends within the UAE’s construction environment. Fast-track construction methods are 
offering opportunities for construction companies to improve standards of construction and 
meet the growing demand from clients for projects to be completed within the shortest time 
possible, at a competitive cost but still to a high standard of quality. The UAE is home to 
several projects that have caught the world’s attention; most are complex fast-track projects 
(Ayyub & Wilcox, 2001). Companies that apply effective risk management approaches are 
able to access more opportunities by gaining a larger market share and more clients, which 
translates to profits. 
 Studies are increasingly directing criticism towards traditional methods of 
construction and arguing for more efficient procurement methods. Clients themselves are 
leading the search for better solutions (Flanagan & Jewel, 2008; Wong, Norman & Flanagan, 
2000; Woodward, 2002). 
 The UAE is a haven for multinational organisations, many of whom want to build 
major projects. Most of these clients want their buildings quickly. Multinational corporations 
generally have a broad knowledge of the various forms of construction that are used around 
the world and are thus able to choose the system that is best suited to their firm’s strategy. 
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They are unlikely to see the traditional method of construction alone as sufficient for their 
needs (Zaneldin, 2006).  
 Although the UAE’s construction industry is supported by massive public sector 
expenditure, it is significantly affected by commercial market forces, as they influence the 
demand for the industry’s services. It is up to the industry to ensure it has the means to meet 
this demand. The nature of the demand is itself changing as clients push for methods that will 
yield better value for their money. 
The UAE must be aware of the growing threat from other countries in the region such 
as Qatar, Singapore, China, India and Malaysia. This threat is likely to become a painful 
reality as foreign systems gain local recognition and take shares of the local market; indeed, 
large multinational firms have already embarked upon state-backed research and 
development in construction logic and other techniques that may lead to significant advances 
for them and squeeze out uncompetitive local firms (Kwakye, 1999). 
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3.9 Summary and Conclusions 
 This chapter has described what fast-track projects are and how they differ from 
traditional types of projects. The chapter has also explored how the various risk management 
concepts reviewed in chapter two equally can be applied in the context of fast track projects. 
The importance of time in fast-track projects is a common expectation in fast track – the aim 
is to finish the project within a shorter schedule while avoiding overrun costs and achieving 
the expected quality. However, the presence of risks and absence of proper risk mitigation 
measures in the UAE construction industry pose a challenge to achieving the mentioned 
objectives of quality, schedule and cost. Since the UAE is heading towards using more fast 
track construction as seen through the increasing number of capital projects that are using 
fast-tracking methods, it was timely and appropriate to discuss and research the complexity 
presented by this method. The literature review has thus discussed the methods that can be 
used for managing risks in fast track projects, also the profile of risks that can be considered 
in formulating, proposing and implementing the most appropriate risk mitigation framework 
was identified and this profile includes 48 risks. A risk mitigation framework is needed as a 
contributory solution to the many risks affecting fast track construction projects, especially 
those that have a high profile. The research thus ultimately developed such a framework 
which is explained in Chapter 7.  
 After reviewing fast track methods in construction projects, the next chapter aims to 
establish a workable methodology for the empirical research. The objectives that are 
addressed in choosing the methodology of the study are mentioned in Chapter 1. 
The methods adopted for data collection, analysis and reporting are all considered in detail in 
the next chapter. 
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CHAPTER FOUR:  RESEARCH METHODOLOGY 
 
4.1 Introduction 
 Previous of studies of fast-track construction have combined case studies, qualitative 
inquiries and quantitative surveys among other methods of research. They have highlighted 
the benefits of the fast-track approach and the importance of effective risk management in 
ensuring these projects are completed successfully. As the use of the fast-track approach 
becomes increasingly common in the UAE (Demkin & American Institute of Architects, 
2008), there is a growing need for more country-specific research in this area. By examining 
the efficacy of fast-track projects already underway or completed in the UAE, this study 
hopes to identify methodologies that project experts can employ to optimise risk management 
and ensure success in future fast-track projects in the country. 
 The previous chapter synthesizes the available literature on risk management in fast-
track projects. The data from this literature review was helpful in guiding the formulation of 
the data collection instruments, which comprised a survey questionnaire and focus group 
discussions. The chapter discusses the research design, selection of participants, data 
collection techniques and data analysis methods, and outlines the steps that were taken to 
ensure the validity and reliability of the results (the validation procedure and its associated 
methodology are discussed in more detail in Chapter Six). The chapter also discusses the 
challenges that emerged during the data collection and analysis processes and how they were 
overcome and the ethical considerations that had to be addressed before the study took place.
   
4.2 Scope of the Research 
 As empirical data on risk identification and management in fast-track construction 
projects in the UAE is sparse, this study aimed to investigate the kind of risks encountered by 
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local and international construction companies, how they are perceived, measures that have 
been implemented to control them, and whether these measures are effective or need revising 
(for a full statement of the research questions, see 1.5).    
4.3 Research Design 
 The research design is the methodological framework that is used to address the 
research questions. Its purpose may be explanatory, descriptive, experimental, exploratory or 
interpretive. According to Bryman (2012), the selection of a research design depends on the 
essence of the research problem. Similarly, the type of questions being asked will influence 
the choice of research strategy. Since the research questions formulated for this project were 
mainly “what” questions, it was decided to adopt a survey strategy (Crotty, 1998). The survey 
technique entails the use of instruments such as questionnaires or interviews, which can either 
be administered face-to-face, or by mail or telephone (Creswell, 2009). In this case, it was 
decided to employ questionnaires to explore the phenomenon of fast-track projects in the 
UAE. Since the aim was to compile an accurate profile of developments in this emerging 
area, a descriptive design was chosen as the most suitable. The descriptive research design is 
distinctive in the quantity of variables used; it can accommodate several variables but only 
needs one to answer the research question (Crotty, 1998). The project work was divided into 
two main phases: the pre-study phase and the main study phase.  
4.3.1 Pre-study phase 
 The aims of the pre-study phase were to define the theoretical framework and 
formulate coherent research questions. It consisted of two main steps: the literature review 
and the preparation of the survey questionnaire. The literature review provided a theoretical 
basis for the thesis and for the development of the research questions. The next step was to 
select participant companies in accordance with the research objectives; in other words, they 
had to have undertaken construction projects and be able to answer questions about fast-track 
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projects and the concepts of risk and risk management. Lastly in the pre-study phase, the 
survey questionnaire was prepared. The questionnaire was structured around themes that had 
been identified as significant in the literature review. 
4.3.2 Main study phase 
 The main study phase was the conducting of the survey. The questionnaires were 
distributed to four organisations that routinely undertake projects in the UAE and that have 
implemented fast-tracking and risk management in their ventures. The purpose of the 
questionnaire was to capture the perceptions of a range of participants regarding fast-tracking 
and risk management. These participants were involved in various project phases, and had 
different roles and varying degrees of knowledge about the risk management process.  
Finally, following analysis of all the gathered data, the results were presented and discussed. 
The activities that made up the research process are summarised in Figure 4.1. 
 
Figure 4:1: Research design 
(Source: Fellows & Liu, 2000) 
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4.4 Research Paradigms 
The research paradigm determines the methods that will be used to frame the 
research; that is, to collect and analyse the data. Research paradigms can be quantitative, 
qualitative or mixed-method in approach.  
4.4.1 Quantitative paradigm 
The quantitative approach focuses on evaluating and measuring numerical data 
(Cohen et al., 2011). This is especially useful for comparing present and previous research 
findings. Quantitative research methods are employed for the empirical and systematic 
investigation of quantitative phenomena or properties (Bryman, 2012). They rely on 
empirical data and conclusions are based on statistical analysis. Structured questionnaires, 
like the one used in this study, are a highly effective data collection tool in quantitative 
research, as they allow the researcher to target specific research questions. 
4.4.2 Qualitative paradigm 
The qualitative approach involves the evaluation and analysis of non-numerical data. 
It involves the collection, analysis and interpretation of the subjects’ perspectives or opinions 
about the phenomenon under study (Denzin & Lincoln, 2005); in other words, the researcher 
investigates the definitions, meanings and characteristics of an activity or an object as 
observed by the subject. The qualitative paradigm employs various methods for collecting 
and analysing data such as focus groups, observation, ethnography, in-depth interviews and 
open-ended questionnaires (Denzin & Lincoln, 2005). While quantitative data derives 
meaning from the frequency of a variable in the phenomenon being studied, for example, 
correlating the qualification of the contractor to the quality of the project, qualitative data 
derives meaning from the subject’s explanation of the phenomenon, for example, their 
behaviours and attitudes when working with an under-qualified contractor. In this way, 
qualitative data allows the researcher to uncover in-depth meanings and the complexities of 
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human behaviour (Cohen et al., 2011). In this study, qualitative responses were collected by 
including an open-ended item in the questionnaire. Rather than ticking an answer from 
multiple options or choosing a point from a scale, respondents were asked to explain their 
views. 
4.4.3 Mixed-method paradigm 
Most researchers find it difficult to choose between quantitative and qualitative 
research designs as both have limitations. As a result, researchers often adopt the mixed-
method approach and combine the two paradigms (Crotty, 1998). In this case, quantitative 
data may be gathered to reinforce qualitative information gathered from the study 
participants. This quantitative data strengthens the reliability of the findings; most qualitative 
data is interpretive in nature and therefore affected by the accountability, objectivity and 
impartiality of the researcher (Bryman, 2012).  
The survey and focus group methods were most suitable to achieve the objectives of 
this study as they were able both to give insight into practices and perceptions within specific 
construction companies and to show how concepts are being applied across the industry as a 
whole. The focus group study allowed investigation of how professionals in the construction 
industry perceive risk management in fast-track projects and gave a greater insight into the 
complex nature of these projects, while the survey questionnaire allowed the collection of 
hard data.  
4.5 Data Collection 
4.5.1 Literature review 
 Risk management in fast-track construction projects is a fairly broad subject, so the 
literature review was the first step to establish the key concepts. Major authors in the field 
were identified from books and journal articles and then searches were performed in 
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databases such as Ebsco and Elsevier using topic-related keywords such as: construction 
projects, fast-track, fast-track in construction, risk management, risks and construction, risk 
identification, risk significance, risk mitigation, international companies, local companies, 
designers, contractors and project owners. The search information was entered in such a way 
that it allowed for recommendations to be made about similar articles, after the most relevant 
had been identified. The aim was to highlight some of the methodologies that have been used 
to study fast-tracking in construction projects in the UAE and to compare their methods and 
findings with those of the present study in order to assess the reliability of the findings 
gathered here. 
4.5.2 Survey questionnaire 
 In addition to collection of secondary data by the literature review, primary data was 
collected through a mixed method approach combining the quantitative survey and the 
qualitative focus group discussion. The survey was conducted first, and the findings of the 
analysis were used to guide the establishment of the framework for the focus group 
discussions. Therefore, the study used an embedded mixed-method design, where the 
quantitative pre-test data and results are performed before the qualitative process and 
interpretation of post data and results (Creswell, 2009). The questionnaire is a powerful data 
collection tool that can be used to ask the same questions to a larger number of people (Atkin, 
2006). As it was the primary data gathering instrument in the study, careful attention was 
paid to its development and implementation.  
4.5.2.1 Advantages and disadvantages of survey questionnaires 
 The questionnaire is a flexible data gathering tool because it can be administered in a 
wide variety of ways, such as mail or e-mail, and it can either be administered by the 
researcher or self-administered (Bryman, 2012). Closed questions, in which participants are 
asked to choose an answer from a set of options, enable precise responses, allowing facts and 
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figures to be drawn directly from the questionnaires for analysis. On the other hand, 
structured questionnaires allow only very limited opportunities for the collection of in-depth 
information (Alston & Bowles 2003) as the structure of the closed questions may not permit 
respondents to express their opinions fully. There is also the danger that some respondents’ 
answers may be incomplete or even false. Adding open-ended questions to the questionnaire 
allows the researcher to gather at least some in-depth, subjective data, from which new 
concepts may emerge. Accordingly, an open-ended question was included in this study’s 
questionnaire. The question asked the respondents to provide general comments on risk 
management in fast-track construction projects in the UAE.  
4.5.3 Focus groups 
 Focus group is a qualitative research method where selected participants are asked 
about their perceptions, beliefs, attitudes and opinion towards a concept (Creswell, 2009). In 
this case, the focus group aimed at revealing opinions of experienced project managers 
towards risk mitigation in the UAE. Focus groups complement the survey by being able to 
reveal a wealth of detailed information and deep insight of the findings revealed from the 
survey. Therefore, after identifying the nature of risks in the UAE, and their probability and 
impact from the survey based from the study objectives, the focus group was useful in 
identifying a practicable framework for risk mitigation as provided in discussions by 
professional in the field with expertise and experience in handling risks in projects. 
 Focus groups usually require small groups of participants, about 6 to 12 people in a 
group. The study included 11 people from both the male and female genders for the focus 
group discussion. The intention of forming the group with this number of participants is that 
it has to large enough to generate a rich discussion but not so large that some participants do 
not participate (Creswell, 2009). Therefore, the in depth views of each key informant can be 
 Bader Ahmed Al Harthi PhD Student 122 
 
captured with the right number of participants in the group. Some of the participants in the 
quantitative survey also participated in the focus group. 
 The focus group moderator facilitated disclosure in an open and spontaneous format 
to encourage the generation of different ideas and opinions from as many different people in 
the time allotted (See Appendix 2 for detailed version of the question guide). The time 
allotted for the discussions was two and a half hours, usually in the afternoon sessions when 
the participants were planning to retire from their daily work schedule.  
 The questions set for the focus group were carefully predetermined and were designed 
to be answered in a free-flowing discussion manner. The questions were designed to collect 
the views of the participants regarding their experiences working on fast track projects and 
their taking on the findings of the survey with the intention of developing a framework for 
risk mitigation in the end. Most of the questions were open-ended and direct, and designed to 
stimulate thinking. Answers could change with the participants depending with how the 
questions and answers will stimulate and influence others’ thinking and sharing.  
Since the aim of the research is to solve the practical problem of how construction 
companies in the UAE can apply risk management concepts to avoid the losses that are 
associated with uncertainties, it was necessary to find participants who would be able to give 
the researcher an insight into current practice in the UAE’s construction industry. 
Accordingly, participants were sought from key groups, including contractors, designers, 
construction managers and private consultants.   
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4.6 Instrumentation 
4.6.1 Identifying the general purpose and specific requirements 
 The questionnaire was the main data collecting instrument of the study, followed by a 
discussion guide for the focus group. In construction of the questionnaire, first, the broad aim 
and targeted needs of the survey were established. The purpose of the survey was to obtain 
the perspectives of various actors regarding the issues surrounding risk identification and 
management in fast track construction projects.  
4.6.1.1 Formulating the questions 
 Second, the questions and sub-questions were developed. A draft questionnaire was 
constructed consisting of three sections. The first section aimed at collecting general 
information about the respondents. The second section covered risk assessment within their 
organisation, and the third section discussed how risks are allocated in the UAE’s 
construction industry. The survey questions, which were developed using the themes, 
concepts and theories that emerged from the literature review were designed to address the 
research questions. The questions listed the risk factors identified in the literature review, and 
respondents were asked to rate each risk on a five-point Likert scale (where 1 = very low and 
5 = very high) in terms of its probability (i.e. the likelihood of its occurring) and its potential 
impact on project objectives. This enabled calculation of the relative importance index for 
each risk.  
4.6.1.2 Constructing the questionnaire 
 Care was taken to construct the questionnaire in a way that would make it easier for 
the respondents to answer. The questionnaire was constructed in a spreadsheet and divided 
into three parts: the first of these was a cover letter informing the participants about the 
research project and explaining how to fill in the questionnaire; the second was the part 
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containing the questions; and the last part provided contact information for participants to 
return the questionnaire or contact the researcher for clarifications. The first part of the 
devised questionnaire was intended to capture information about the respondents. With the 
profiling of the personal information of the respondents, for example, age, education level 
and position held at work, it was possible to identify the risks since each of the people 
involved in the project is responsible for a particular risk. Therefore, profile of the 
respondents is important in risk identification.  
4.6.1.3 Population and sampling 
 The sample was made up of 65 randomly selected construction professionals in the 
UAE and included suppliers, sub-contractors, contractors, designers and owners. Each of 
these respondents had experienced risk events or was a potential source of risk in the course 
of their work in fast-track projects. Owners were included because, as the main source of 
revenue for the contractor, they can place him in an awkward financial position and even 
jeopardise project completion if they delay payment. They can also compromise a project by 
changing schedules (Remington & Pollack, 2007). Designers too can be a source of risk if 
they produce a defective design or specifications; these can result in the finished project 
failing to achieve its objectives, or even make it impossible to construct at all (De, 2011). 
Contractors can be responsible for delays, cost overruns and accidents during construction 
(Al-Sobiel, Arditi & Polat, 2005), while sub-contractors might indulge in unsafe or poor 
construction practices or breach the contract, delaying completion or reducing project quality 
(Remington & Pollack, 2007). Suppliers of construction materials can hold up progress by 
supplying materials late or supplying poor quality materials, leading to sub-standard work.        
The literature also identified external risks that can impact projects, such as political 
instability, war and uprisings in neighbouring countries, legislative changes and economic 
and natural risks. The respondents in this project were in a good position to explain how their 
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projects are impacted by such external factors, as they were mostly executives, project 
managers and department heads. 
4.6.1.4 Piloting the instrument 
 The questionnaire was piloted in order to test its effectiveness as a data collection 
tool. A meeting was arranged for this purpose in my office, to which some of the potential 
respondents were invited. 10 participants attended from different backgrounds of project 
management. 23/3/2014. Figure 4.2 shows attendees at this group discussion. 
 At the meeting, the aim and structure of the questionnaire were explained verbally to 
the attendees. They were then asking them if the questions of the questionnaire are clear and 
cover all areas that needed of the subject. They were given the opportunity to discuss any 
modifications or changes that were required. In addition, the respondents were asked to write 
comments on a hard copy of the questionnaire which was given to them.  
 After discussions, the feedback was that the questionnaire was clear and there was no 
comments or modifications needed to be considered.  So the questionnaire was not changed. 
 
Figure 4:2: Participants at the questionnaire discussion forum 
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 In piloting the focus group question guide, selected questionnaire with overall 
framework of risk management was presented to a group of participants, not included in the 
main study for a precise preview. Once the test group established that the all the questions 
were focused on a specific dimension each, unambiguously worded, are neither threatening 
nor embarrassing, and can stimulate in-depth answers, it was decided that the right 
framework of questions had been achieved to proceed to the main study. 
4.6.1.5 Final questionnaire 
 Following the workshop, the final version of the questionnaire was then produced. 
The final version of the questionnaire is in Appendix 1. 
4.6.1.6 Focus group guide 
 The focus group discussion was conducted to define the validation of the quantitative 
questionnaire results: The focus group guide was designed to collect data in two parts with 
two major guiding questions. For question one the respondents were to give their opinions 
regarding the result by evaluating whether it was reasonable and reliable. For question 2, they 
were to suggest the best mitigation measures for each category and individual risks (see Table 
5. 17 for details). The events unfolding in the making of the focus group guide, selecting the 
participants and assessing the validity of the quantitative instrument and result are discussed 
in detailed in chapter 6 
 
 
 
 
. 
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Table 4:1: Guiding questions for focus group discussion 
Guiding Questions Factors 
Q1. What is your opinion about the results? 
Is it reasonable? 
Change of design required by owners 
Owner imposes unreasonably tight schedule 
Delays in supplying materials 
Owner delays payment to contractor 
Sub-contractor’s poor performance 
Delays in granting approvals 
Lack of qualified staff in the contractor’s 
organisation 
Deficiencies in drawings and specifications 
Contractor’s incompetence 
Late issue of drawings and documents 
Q2. What do you think is the best response 
for each factor? 
 
Mitigation measures 
Group Q 
Group R 
Group S 
 
4.6.1.7 Administering the instrument: response rate  
 Questionnaires were completed by participants from the Abu Dhabi Police, 
Musanada, SECURE, Abu Dhabi Airports and three private consultancy offices in Abu 
Dhabi. Potential respondents were approached in advance by mail or email and invited to 
participate in the study. 31 hard copies of the survey were distributed to the Abu Dhabi 
Police, and the remaining 34 were given to managers in the selected companies for 
distribution to staff. All 65 questionnaires were completed and returned.  
 Participation was strictly voluntary, and participants filled and returned the 
questionnaires willingly. The high response rate may be attributed to the researcher’s clear 
explanation of the purpose of the research and how it could benefit those in the construction 
industry. The fact that the questionnaire was concise and carefully structured may have been 
another incentive for participants, as was the fact that they had the option to scan the 
completed questionnaire and email it back to the researcher at their convenience. The 
researcher was also able to attract a high response rate by contacting respondents during 
afternoon hours in order to avoid disrupting their schedule at work; similarly, attendance at 
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the focus group was encouraged by scheduling the meetings in the afternoon. The questions 
in the focus group sessions were designed to stimulate thinking and sharing without being 
embarrassing or too narrow for the participants.  
4.7 Procedure for inviting participants 
 The participants for both the survey and focus group were selected from various 
construction companies in Abu Dhabi. These include Musanada, SECURE, Abu Dhabi Police 
and Abu Dhabi Airports. The participants from the companies were selected because 
collectively, the companies exhibit the major risk-related factors found in international and 
local construction companies. The sample is representative of the UAE fast-track project 
industry, where both local and international sectors are well represented.  
 Participant invitation began by writing a letter of invitation to the potential 
participants in their companies. The letter of invitation explained the purpose of the study, 
and how the study will be administered. Importantly, the letter explained that the willingness 
to participate was strictly voluntary and the participants were not obligated to take part to the 
end. The excerpt of the letter was also put as an opening statement in the survey 
questionnaire. 
 Participants for both the survey and focus group discussions were recruited from all 
trades of project management including design, supervision and project control among others. 
The focus group participants needed to have experience and expertise in project management. 
They needed to have the scientific and practical experience in project management and 
specifically fast track projects.   
4.8 Ethical Considerations 
 Care was taken to adhere to the ethical principles of informed consent, honesty and 
openness, protection from harm, right to withdraw, confidentiality and debriefing (Denzin & 
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Lincoln, 2005). In accordance with the University’s requirements, ethical approval was first 
sought from the ethics committee. When this had been granted, the respondents were 
informed about the purpose and requirements of the research – at this point, they were given 
the opportunity to withdraw from the study if they wished. They were asked to give their 
informed consent prior to participation (Cohen et al., 2011). The participants were reassured 
that all data would be remain confidential and anonymous.  
 Having set out the methodologies that were employed in conducting this study, the 
next chapter presents the results of the data analysis. 
4.9 Data Analysis 
 The filled questionnaires were collected from the drop-off points and the data entered 
into the Statistical Package for Social Science (SPSS). All items and sub-items were 
transformed into relevant variables. The answers and their alternatives were coded using 
value labels, and the variables entered for analysis. Descriptive analysis enabled frequency 
tables, means, standard deviations and rankings to be established. In order to present the data, 
charts were generated in Microsoft Excel. 
4.10 Validation of the Research  
 Validation is about establishing the trustworthiness of the research; it takes into 
account validity, reliability and generalisability (Creswell, 2009). Validity is concerned with 
the extent to which the elements of the research reflect the concept, theory or variable under 
study (Golafshani, 2003). For example, if knowledge is the variable to be measured, then 
validity can only be achieved if knowledge is measured and not substituted for another 
variable, say practical experience. By understanding how the data was gathered, the reader is 
able to tell whether the right information has been captured; whether the instrument has 
measured what it was supposed to measure without omission or digression (Golafshani, 
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2003). The validity of this research was enhanced by conducting it in an accurate, 
professional, transparent and systematic manner (Golafshani, 2003). Basically, achieving 
validity involves reducing the gap between reality and representation so that the data and 
conclusions of the study correspond as closely as possible (Golafshani, 2003).  Theory 
triangulation, methodological triangulation and data triangulation were all employed to 
enhance validity: data triangulation was obtained by using several data sources; theory 
triangulation was achieved by comparing theoretical perspectives from a range of literatures; 
and the use of two different data collection methods – the questionnaire survey and focus 
group – resulted in methodological triangulation.  
 Reliability is the ability to get similar results when repeating the same study and 
following the same procedures. Golafshani (2003) defines reliability as the consistency of 
measurement in the research over time and whether the same results can be obtained in 
repeated trials. To enhance reliability, the actions taken in the study were noted. The filled 
and completed questionnaires were printed and classified by company name. 
 Generalisability refers to the extent to which the research results may be applied to 
other populations or circumstances (Golafshani, 2003). Since the results in this study were 
gathered from a sample of just 65 individuals, the findings may not be generalisable to other 
settings. However, the size of the sample is comparable to that used in other similar studies 
(Al-Kharashi et al., 2009; El Sayegh, 2008; Pourrostam & Ismail, 2011). 
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4.11 Summary of the Chapter 
 In this chapter, the researcher has presented a detailed account of the methodology 
adopted for the study, the rationale for choosing the research approach, the procedures 
involved in the data collection and analysis, and the strategies used to enhance the validity 
and reliability of the data. The researcher adopted a mixed method research with the use of 
the questionnaire and focus group as main data collection tools and techniques. The research 
followed an embedded design where results from the quantitative research were first analysed 
and the focus group sessions used to determine their validity and reliability for application. 
The chapter has provided an overview of the data analysis tools and methods. The next 
chapter presents the findings of the study after the analysis of the quantitative survey.  
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CHAPTER FIVE: ANALYSIS AND RESULTS  
 
5.1 Introduction  
 This chapter presents and analyses the data that was gathered from the quantitative 
primary and secondary research (the questionnaire survey and literature review) and explains 
how they are embedded with the qualitative research. It begins by presenting the profiles of 
the respondents, including their experience of fast-track projects and risk management, before 
analysing their responses to the survey questions. This data was used to calculate probability, 
impact and exposure values for the list of identified risks, to establish risk criticality and to 
rank the risks in order of perceived significance. The chapter ends by setting out a proposed 
qualitative risk mitigation framework.   
5.2 Respondents’ Profile 
 All 65 respondents in the sample returned their questionnaires. The characteristics of 
the sample are presented below.  
5.2.1 Company type 
 Participants were asked to indicate what type of company they worked for. 17 
(26.2%) responded that they worked for local companies, 5 (7.7%) for international, 31 
(47.7%) for government and 12 (18.5%) for the private sector.  
Table 5:1: Type of company 
Type of company Number Percent 
Local 17 26.2 
International 5 7.7 
Governmental 31 47.7 
Private 12 18.5 
Total 65 100.0 
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 Thus, the majority of the participants worked in government-owned companies and 
the fewest worked in international companies.  The distribution is shown in Figure 5.1. 
 
Figure 5:1: Company type 
5.2.2 Years and type of experience, role and average price of current 
project 
 Participants were asked about their individual role in the construction company, the 
number of years they had worked in the construction business and the type of projects they 
had worked on, and the average cost of their company’s current project. The results are 
shown in Table 5.2 
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Table 5:2: Years and type of experience, role, and current project price 
Category Respondents 
 Number Percentage (%) 
YEARS OF EXPERIENCE   
<2 years 
3-5 years 
6-10 years 
11-20 years 
20> years 
1 
8 
15 
18 
23 
1.5 
12.3 
23.1 
27.7 
35.4 
Total 65 100 
   
ROLE   
Designer 
Contractor 
Construction Manager 
Other 
13 
8 
18 
26 
20 
12.3 
27.7 
40 
Total  65 100 
   
PROJECT TYPE   
Housing 
Building 
Industrial 
Infrastructure/Heavy 
engineering 
Other(s) 
3 
36 
7 
15 
 
4 
4.6 
55.4 
10.8 
23 
 
6.2 
Total  65 100 
   
AVERAGE PRICE    
<50 (Million AED) 
51-100 (Million AED) 
101-500 (Million AED) 
500> (Million AED) 
9 
16 
23 
17 
13.8 
24.6 
35.4 
26.2 
Total 65 100 
*1USD = 3.67 AED 
 It was found that 23 (35.4%) participants had 20 or more years of construction 
experience, 18 (27.7%) had 11-20 years of construction experience, 15 (23.1%) had 6-10 
years, 8 (12.3%) had 3-5 years while 1 (1.5%) had 0-2 years of experience. Thus, the 
majority had over 20 years of construction experience while the fewest had 0-2 years of 
experience.  The distribution according to length of experience is shown in Figure 5.2. 
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Figure 5:2: Years of construction experience 
 It was found that 26 (40%) participants had a role other than those specified in the 
questionnaire, 18 (27.7%) were construction managers, 13 (20%) were designers, 8 
(12.3%) were contractors. The analysis shows that in terms of roles within the construction 
industry, contractors were the smallest group in the sample, and that the majority were in 
roles other than construction manager, designer or contractor. The distribution of roles is 
shown in Figure 5.3 
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Figure 5:3: Role in construction 
 When asked what kind of project experience they had, 3 (4.6%) had experience in 
housing projects, 36 (55.4%) had experience in building projects, 7 (10.8%) had experience 
in industrial projects, 15 (23%) had experience in infrastructure/heavy engineering and 4 
(6.2%) said they had experience in other project categories. The analysis shows that the 
majority of the participants had experience in building projects, while the fewest had 
experience in housing projects. 
 Answers about average project cost indicated that 23 (35.4%) of the participants were 
working on projects which cost AED 101-500 million on average, 17 (26.2%) were working 
on projects with an average price of over AED 500 million, 16 (24.6%) were working on 
projects costing AED 51-100 million on average and 9 (13.8%) were working on projects 
with an average price of AED 0-50 million.. The findings show that most of the participants 
were working on projects with a current price of AED 101-500 million, while the fewest were 
engaged in projects with a current price of AED 0-50 million.  Figure 5.4 shows the 
distribution of project costs.  
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Figure 5:4: Average price of project 
5.2.3 Quantity of fast-track projects undertaken in the past 10 years 
 The 65 participants were asked how many fast-track projects their company had 
worked on in the past 10 years. The results are presented in Table 5.3 
Table 5:3: Number of fast-track projects in the past 10 years 
No. of fast tract projects undertaken Frequency Percent Cumulative percent 
 
1-10 25 38.5 38.5 
11-20 17 26.2 64.6 
21-30 4 6.2 70.8 
31-40 5 7.7 78.5 
41-50 4 6.2 84.6 
Over 50 10 15.4 100.0 
Total 65 100.0  
Statistics 
N 65 
  
 It was found that 25 (38.5%) of the participants had been involved in 10 or fewer 
projects, 17 (26.2%) had undertaken 11-20 projects, 10 (15.4%) had undertaken over 50 
projects and 5 (7.7%) had undertaken 31-40 projects. 4 (6.2%) had undertaken 21-30 projects 
and the same number had undertaken 41-50 projects in the last 10 years. The results show 
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that the number of projects being undertaken in the UAE is medium to high. The distribution 
is shown in Figure 5.5 
 
Figure 5:5: Number of fast track projects in the last 10 years 
5.2.4 Correlation between number of fast-track projects and their 
perceived incidence in the UAE 
 Respondents were requested to note how common they believed fast-track projects 
are in the UAE. The results are presented in Table 5.4. 
Table 5:4: Correlation between number of fast-track projects and their perceived incidence 
Variables Quantity of fast-
track projects the 
past 10 years 
How common 
are fast-track 
projects in the 
UAE? 
Quantity of fast-track 
projects undertaken in the 
past 10 years 
Pearson correlation 1 .260* 
Sig. (2-tailed)  .036 
N 65 65 
How common are fast-track 
projects in the UAE? 
Pearson correlation .260* 1 
Sig. (2-tailed) .036  
N 65 65 
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 The Pearson correlation between the quantity of fast-track projects undertaken in the 
last 10 years and their perceived incidence in the UAE was found to be 0.260, indicating a 
positive correlation between the two variables. The correlation is weak as 0.260 is close to 0 
(zero), but the Sig. (2-tailed) value is 0.036 (less than 0.05), indicating that is statistically 
significant. It can therefore be concluded that fast-track projects are becoming more common 
in the UAE as the quantity undertaken during the past ten years is increasing. 
5.2.5 Use of fast-tracking method in the near/far future 
 Participants were asked to say whether they thought fast-tracking is likely to be used 
in the UAE construction industry in the future. The findings are shown in Table 5.5. 
Table 5:5: Use of fast-tracking methods in the future 
Variables Frequency Percent Cumulative percent 
 
Yes 42 64.6 64.6 
No 3 4.6 69.2 
Not sure 20 30.8 100.0 
Total 65 100.0  
Statistics 
N 
65 
 
 The majority (42 or 64.6%) of the participants believed that fast-track methods will be 
used in the future, 20 (30.8%) were not sure and 3 (4.6%) felt they will not. The opinions of 
the respondents are presented in Figure 5.6. 
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Figure 5:6: Use of fast=tracking in the future 
5.2.6 Implementation of risk management in projects 
 Participants were assessed on their knowledge regarding the general implementation 
of risk management methods in their projects. The findings are shown Table 5.6 below. 
Table 5:6: General implementation of risk management in projects 
Variables   Frequency  Percent  Cumulative percent 
 
Yes 50 76.9 76.9 
No 6 9.2 86.2 
Not sure 9 13.8 100.0 
Total 65 100.0  
Statistics 
N 
65 
 
 Out of the 65 participants surveyed, 50 (76.9%) implemented risk management in 
their projects, 9 (13.8%) were not sure if their projects applied risk management methods, 
and 6 (9.2%) did not use risk management on projects. The findings show that the 
majority of the participants implemented risk management methods in their projects.  The 
percentage distribution is shown in Figure 5.7 
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Figure 5:7: General implementation of risk management in projects 
5.2.7 Association between perceived necessity of risk management and 
general implementation 
 The findings on the association between the perceived necessity of risk management 
and its general implementation are shown in Table 5.7 below. 
Table 5:7: Associations between perceived necessity of risk management and its implementation 
Variables Do you generally implement total risk 
management in your projects? 
 
Yes No Not sure 
Is it necessary to 
implement risk 
management in 
construction projects? 
Yes 49 5 6 60 
No 1 1 0 2 
Not sure 0 0 3 3 
Total 50 6 9 65 
Chi-square test 
 Value Df Asymp. Sig. (2-
sided) 
Pearson chi-square 23.602 4 .000 
The study revealed that 50 individuals generally implemented risk management in 
their projects, 6 did not, while 9 were not sure. When asked whether risk management is 
necessary, 60 of the participants agreed, 2 disagreed, while 3 were not sure. 49 of those who 
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implemented risk management thought it was necessary; only 1 of those who did not 
implement it thought it was unnecessary; and 3 of those who were not sure whether they were 
implementing risk management or not were also unsure whether it was necessary.  
The chi-square test yielded values of χ (4) = 23.602 and p =.000.  Since the p value is 
less than 0.05, there is a statistically significant association between the perceived necessity 
of risk management and i ts  general implementation in construction projects.  
5.3 Risk Identification and Levels 
 A wide range of risks were identified in the first phase of the research via the 
literature review and questionnaire responses. These risks, which are listed in Table 5.8, may 
be categorised as occurring at country level, market level or project level. 
Table 5:8: Risk levels and definitions/descriptions 
Risk ID and level Risk description 
A Owner risks (Project level) 
A1 
Owner delays payment to contractors 
A2 
Owner imposes unreasonably tight 
schedule 
A3 
Owner intervenes during the construction 
phase 
A4 
Change of design required by owner 
A5 Owner fails to define scope of the work 
A6 
Site obstacles (access, existing services, 
size of the location etc) 
A7 Owner breaches contract with contractors 
A8 Owner’s sudden bankruptcy 
A9 Owner disputes with contractors 
B Designer risks (Project level) B1 Defective design 
B2 Deficiencies in drawings and specifications 
B3 Frequent changes of design 
B4 Late issue of drawings and documents 
C Contractor risks (Project level) C1 Accidents occur during construction 
C2 Poor quality work 
C3 Low productivity   
C4 Low productivity of equipment 
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C5 
Unpredicted technical problems  in 
construction 
C6 Incompetent contractor 
C7 
Lack of qualified staff in the contractor’s 
organisation 
C8 
High staff turnover or loss of qualified staff 
from contractor’s organisation 
D Sub-contractor risks (Project level) D1 Poor performance 
D2 Poor management 
D3 Breach of contract 
D4 
Disputes between main contractor and sub-
contractors 
E Supplier risks (Market level) E1 Delays in supplying materials 
E2 Poor quality materials 
F Political and government risks 
(Country level) 
 
F1 Threat of war 
F2 Political instability 
F3 Strikes and disputes 
F4 Changes in laws and regulations 
F5 Corruption and bribes 
F6 Delays in granting approvals 
G Social and cultural risks (Country 
level) 
G1 Criminal acts by workers 
G2 Substance abuse by workers 
G3 
Conflicts due to differences in culture and 
traditions 
H Economic risks (Market level) H1 Inflation and sudden changes in prices 
H2 Fluctuations in currency exchange rates 
H3 Unavailability of materials 
H4 Unavailability of manpower 
H5 Unavailability of equipment 
I Natural risks (Country level) I1 Unexpected inclement weather 
I2 Unforeseen site conditions 
J Other risks (All levels) J1 Delays in resolving contractual issues 
J2 
Delays in resolving litigation/arbitration 
disputes 
J3 Unfair tendering practices 
J4 Local protectionism 
J5 Difficulty in claiming insurance  
5.3.1 Risk Breakdown Structure 
 A Risk Breakdown Structure (RBS) was developed to assemble the various risk 
categories and their levels.  Project risks can be broadly classified into internal and external 
risks. Internal risks are related to the project and can be controlled by the actions of the 
project administrators, while external risks originate from outside causes that are beyond the 
project administrators’ control (El Sayegh, 2008). The RBS applied here was based on the 
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hierarchical model suggested by Wang et al. (2010). This distinguishes between country-, 
market- and project-level risks (see Figure 5.8). 
 
Figure 5:8: Risk Breakdown Structure 
5.4 Criticalities of Risks 
 Risk criticalities were determined using the Total Criticality Index (TCI), which 
represents the total of all ranked indexes (1 to 5, as shown in Table 5.9) for each risk. The 
Mean Criticality Index (MCI) represents the mean index for single risks – this was found by 
dividing the RCI by the total number of respondents. The risks were ranked according to their 
MCI. 
Table 5:9: Rating systems for risk criticality and mitigation measure effectiveness 
Rating Risk criticality Mitigation measure 
effectiveness 
1 Very low Not effective  
2 Low Slightly effective 
3 Moderate Moderately effective 
4 High Effective 
5 Very high Very effective 
Project 
Risks 
Country 
level 
risks 
Market 
level 
risks 
Political & 
Govern-
ment 
 
Natural Others  Supplier Economic  Others 
Project 
Level 
risks 
Owner Designer Contractor Sub-
contractor 
Others 
F1, F2, 
F3, F4, 
F5, F6 
I1, I2 J2, J3, J4 R1, E2 H1, H2, 
H3, H4, 
H5, 
J5 A1, A2, 
A3, A4, 
A5, A6, 
A7, A8, 
A89 
B1, B2, 
B3, B4 
C1,C2, 
C3, C4, 
C5, C6, 
C7, C8, 
D1, D2, 
D3 
J1 
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5.5 Ranking Risks According to Probability and Impact 
 Risks can be ranked once the probability of occurrence and the impact of occurrence 
have been identified in the risk analysis (Gardner, n.d., p.165). Once the variables of 
probability and impact have been established, risk exposure is determined by the equation: 
Risk exposure = Probability of risk x Impact of risk. 
A risk priority list can then be determined and a risk-response strategy formulated depending 
on risk acceptability (Ceric, 2003). In this research, ranking was accomplished using a risk 
assessment matrix (see Gardner, n.d, p.165). 
Table 5:10: Risk assessment matrix 
Probability 
Impact 
Low 
1 
Medium 
2 
High 
3 
Low               1 1 2 3 
Medium        2 2 4 6 
High              3 3 6 9 
 The risk assessment matrix is a suitable approach for assessing the general risk of 
project failure. Each risk is assigned to one of the nine boxes, according to its probability and 
impact values. Box 1 represents the lowest exposure, while box 9 represents the highest 
exposure.  
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Table 5:11: Rating risks according to probability and impact 
Risk type Mean 
Criticality 
Index 
(MCI) 
Probability 
(P) 
Average 
impact 
Proportion 
of impact 
(I) 
Exposure 
= (P*I) 
Owner risks (A) 3.07 0.107 3.56 0.108 0.012 
Designer risks (B) 3.06 0.107 3.52 0.107 0.011 
Contractor risks (C) 3.04 0.106 3.41 0.095 0.010 
Sub-contractor risks (D) 3.27 0.114 3.45 0.105 0.012 
Supplier  risks (E) 3.17 0.110 3.67 0.111 0.012 
Political and government  
risks (F) 
2.54 0.089 3.30 0.100 0.009 
Social and cultural risks 
(G) 
2.39 0.083 2.67 0.081 0.007 
Economic risks (H) 2.73 0.095 3.21 0.097 0.009 
Natural risks (I) 2.6 0.091 3.00 0.091 0.008 
Other risks (J) 2.82 0.098 3.20 0.097 0.010 
 In terms of criticality, sub-contractor risk scored highest with an MCI of 3.27, while 
social and cultural risk scored lowest with an MCI of 2.39. With values higher than 3, risks 
A, B, C, D and E are rated as critical (4) and will require effective measures (4). Risks F, G, 
H, I and J have values over 2 and are therefore rated as moderately critical (3); consequently, 
they will require moderately effective measures (3). 
 Supplier risk had the highest impact with an average value of 3.67, while social and 
cultural risk had the lowest impact with an average value of 2.67. The risk most likely to 
occur was sub-contractor risk (0.114), while the least likely to occur was socio-cultural risk 
(0.089). Breeding the probability and impact values to determine the level of risk exposure, it 
emerges that the risks with the highest exposure are sub-contractor risk (project level), 
supplier risk (market level) and owner risk (project level), while those with least exposure are 
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socio-cultural risk (country level) and natural risk (country level). The finding confirms that 
project-level risk is the most serious risk category compared to country level which is the 
least here. 
5.6 Risk Significance 
 The probability, impact and rating data was used to create a Relative Importance 
Index (RII) for the identified risks. This was used to rank the risks according to their 
perceived significance. 
Table 5:12: Overall risk significance 
Risk Description Rating value Rank 
A4 Change of design required by owner 15.48 1 
A2 Owner imposes unreasonably tight schedule  13.32 2 
E1 Delays in supplying materials 13.2 3 
A1 Owner delays payment to contractor 12.8 4 
D1 Sub-contractor’s poor performance 12.63 5 
F6 Delays in granting approvals 12.38 6 
C7 Lack of qualified staff in contractor’s organisation 12.37 7 
B2 
Deficiencies in drawings and specifications 
12.32 8 
C6 Incompetence of contractor  12.15 9 
B4 Late issue of drawings and documents 11.83 10 
D2 Sub-contractor’s poor management  11.38 11 
A3 Owner intervenes during the construction phase 11.37 12 
B1 Defective design 11.31 13 
J2 Delays in resolving litigation/arbitration disputes 11.18 14 
D3 Breach of contract by sub-contractor 11.12 15 
B3 
Frequent changes of design by designers 
11.08 16 
D4 Dispute between main contractor and sub-contractor 10.74 17 
C8 Departure of qualified staff from contractor’s organisation 10.48 18 
E2 Poor quality materials 10.31 19 
JI Delays in resolving contractual issues 10.17 20 
H1 Inflation and sudden changes in prices 10.12 21 
A8 Owner’s sudden bankruptcy 9.97 22 
A5 Owner fails to define scope of work  9.78 23 
A9 Owner disputes with contractors 9.55 24 
C2 Poor quality work by contractor 9.2 25 
F1 Threat of war 9.14 26 
H3 Unavailability of materials 8.97 27 
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F2 Political instability 8.95 28 
H4 
Unavailability of manpower 
8.85 29 
C5 Unpredicted technical problems in construction 8.71 30 
J5 Difficulty in claiming insurance  8.29 31 
J3 Unfair tendering practices 8.15 32 
A6 Site obstacles (access, existing services, size of the location... 8.03 33 
H2 Fluctuations in currency exchange rates  7.83 34 
F4 Changes in laws and regulations 7.78 35 
H5 Unavailability of equipment  7.54 36 
C3 Low productivity of labour 7.42 37 
I2 Unforeseen site conditions 7.37 38 
C1 Accidents during construction 7.05 39 
F3 Labour strikes and disputes 6.52 40 
J4 Local protectionism 6.51 41 
I1 Unexpected inclement weather 6.34 42 
C4 Low productivity of equipment 6.1 43 
A7 Owner breaches contract with contractor 6.0 44 
F5 Corruption and bribes 5.32 45 
G3 Conflicts due to differences in culture and traditions 4.84 46 
G2 Substance abuse by workers 4.52 47 
G1 Criminal acts by workers 4.02 48 
 Table 5.12 shows that the three most important risks in the UAE’s construction 
industry are owners wanting to change the design or impose unreasonably tight schedules, 
and suppliers not delivering materials promptly. 
5.7 Risk Allocation 
 Risk allocation refers to the way in which risks are distributed. Risks are usually 
borne by the owner/client or the contractor/consultant, but in most cases, they cannot be taken 
care of by a single party and must be shared. Theoretically, the risk should be allocated to the 
party that can best handle it, but in practice, as the contractor is responsible for bringing in 
the project according to the terms of the contract, they are also assumed to own the risk. They 
compensate themselves for this by increasing their contingency and mark-up. The 
questionnaire results revealed that the majority of the participants believed that risks in the 
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UAE’s construction industry are either shared between contractor and client or allocated to 
the contractor.  
Table 5:13: Allocation of risks 
 Owner risks (A) Owner 
(%) 
Contractor 
(%) 
Shared 
(%) 
Best suited 
party 
A1 Owner delays payment to 
contractor 
43.1 29.2 27.7  
Contractor 
A2 Owner imposes unreasonably 
tight schedule  
29.2 30.8 40.0  
Shared 
A3 Owner intervenes during the 
construction phase 
41.5 30.8 27.7  
Client 
A4 Change of design required by 
owner 
56.9 12.3 30.8  
Client 
A5 Owner fails to define scope 
of work 
38.5 21.5 40.0   
Shared 
A6 Site obstacles (access, 
existing services, size of the 
location...etc) 
13.8 41.5 44.6  
Shared 
A7 Owner breaches contract 
with   contractor 
33.8 23.1 43.1 Shared 
A8 Owner disputes with 
contractors 
18.5 23.1 58.5 Shared 
A9 Owner’s sudden bankruptcy 46.2 21.5 32.3 Client 
 Designer risks (B) 
B1 Defective design 46.2 23.1 30.8 Client 
B2 Deficiencies in drawings and 
specifications 
36.9 27.7 35.4 Client 
B3 Frequent changes of design 
by designers 
44.6 27.7 27.7 Client 
B4 Late issue of drawings and 
documents 
35.4 30.8 33.8 Client 
 Contractor risks (C) 
C1 Accidents during 
construction 
4.6 75.4 20.0 Contractor 
C2 Poor quality work 9.6 63.1 27.7 Contractor 
C3 Low productivity  7.7 73.8 18.5 Contractor 
C4 Low productivity of 
equipment 
7.7 75.4 16.9 Contractor 
C5 Unpredicted technical 
problems  in construction 
4.6 69.2 26.2 Contractor 
C6 Incompetence of contractor 15.4 52.3 32.3 Contractor 
C7 Lack of qualified staff in the 
contractor’s organisation 
12.3 66.2 21.5 Contractor 
C8 Departure of qualified staff 13.8 70.8 15.4 Contractor 
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from the contractor’s 
organisation 
 Sub-contractor risks (D) 
D1 Sub-contractor’s poor 
performance 
7.7 70.8 21.5 Contractor 
D2 Sub-contractor’s poor 
management 
6.2 73.8 20.0 Contractor 
D3 Breach of contract by sub-
contractor 
9.2 66.2 24.6 Contractor 
D4 Disputes between main 
contractor and sub-
contractors 
7.7 46.6 27.7 Contractor 
 Supplier  risks (E) 
E1 Delays in supplying materials 6.2 66.2 27.7 Contractor 
E2 Poor quality materials 7.7 49.2 43.1 Contractor 
 Political and government  
risks (F) 
F1 Threat of war 18.5 3.1 78.5 Shared 
F2 Political instability 12.3 7.7 80.0 Shared 
F3 Strikes and disputes 7.7 50.8 41.5 Contractor 
F4 Changes in laws and 
regulations 
12.3 13.8 73.8 Shared 
F5 Corruption and bribes 7.7 32.3 60.0 Shared 
F6 Delays in granting approvals 21.5 21.5 56.9 Shared 
 Social and cultural risks 
(G) 
G1 Criminal acts by workers 7.7 63.1 29.2 Contractor 
G2 Substance abuse by workers 7.7 67.7 24.6 Contractor 
G3 Conflicts due to differences 
in culture and traditions 
6.2 47.7 46.2 Contractor 
 Economic risks (H) 
 
H1 Inflation and sudden changes 
in prices 
6.2 40.0 53.8 Shared 
H2 Fluctuations in currency 
exchange rates 
18.5 29.2 52.3 Shared 
H3 Unavailability of materials 9.2 52.3 38.5 Contractor 
H4 Unavailability of manpower 6.2 73.8 20.0 Contractor 
H5 Unavailability of equipment 13.8 64.6 21.5 Contractor 
 Natural risks (I) 
I1 Unexpected inclement 
weather 
3.1 27.7 69.2 Shared 
I2 Unforeseen site conditions 6.2 40.0 53.8 Shared 
 Other risks (J) 
J1 Delays in resolving 
contractual issues 
18.5 24.6 56.9 Shared 
J2 Delays in resolving 12.3 16.9 70.8 Shared 
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litigation/arbitration disputes 
J3 Unfair tendering practices 36.9 27.7 35.4 Client 
J4 Local protectionism 18.5 29.2 50.8 Shared 
J5 Difficulty in claiming 
insurance  
15.4 35.4 46.2 Shared 
 
5.8 Focus Group Findings: Proposed Framework for Risk Mitigation 
 Having identified the risks in the UAE’s construction industry, grouped them by level 
and ranked them according to their probability and impact indexes, it was important to 
identify a framework that might be used to mitigate these risks. The focus group was 
involved in identifying this framework. Data from the literature review and result of the 
quantitative survey assisted in formulating a guide for the focus group discussion. 
5.8.1 Focus group participants 
 The focus group consisting of 11 members assisted in coming up with the most 
suitable mitigation framework of risks in the UAE consisted of both males and females in 
various roles of the construction industry. Table 5.14 below shows the number and roles of 
the participants and their years of experience in the construction industry. 
Table 5:14: Profile of focus group participants 
Role 
 
Number Percentage Length of experience (Years) 
Project manager 5 45.4% 9 
10 
12 
12 
17 
Design managers 3 27.3% 8 
11 
13 
Cost control 1 9.1% 13 
Health and Safety 1 9.1% 9 
Construction engineer 1 9.1% 7 
Total 11 100%  
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 Having majority (45.4%) of the focus group participants as project managers, and 
including design managers and professionals from the cost control, health and safety and 
construction engineering background provided an opportunity to understand various 
perceptions in identification, management and mitigation of risks. The group was 
appropriately matched to the various kinds of risks found in the UAE industry as identified in 
the survey. The project managers were easily able to answer questions related to all 
categories of internal and external risks, including political and government risks. Questions 
of designer and owner risks could be best handled by the designers. The construction 
engineer could easily address questions relating with contractor and sub-contractor risks and 
supplier risks. The Cost control professional could easily address questions related with 
economic or market risks. The health and safety manager could easily address the social and 
cultural risks and natural risks in regards to their occurrence and possible mitigation 
measures. 
 The focus group member with the least experience was 7 years while the highest had 
17 years of experience. Experience of between 7 and 17 years is high and reveals that all of 
them were seasoned to provide their expertise and best advice in proposing the most suitable 
framework for risk mitigation in UAE’s construction industry. 
 The first guiding question in the focus group discussion aimed to collect the opinion 
of the participants on the survey finding about the top ten construction risks in the UAE as 
shown in table 5.12. After a lengthy discussion, the focus group unanimously decided that the 
result was reasonable and reliable. Hence the top ten risks in the UAE in ascending order are: 
1) change of design required by owner, 2) owner imposes unreasonably tight schedule 3) 
delays in supplying materials 4) owner delays payment to contractor 5) sub-contractor’s poor 
performance 6) delays in granting approvals 7) lack of qualified staff in contractor’s 
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organisation 8) deficiencies in drawings and specifications 9) incompetence of contractor and 
10) late issue of drawings and documents. 
 The next step of the discussion aimed at identifying the appropriate risk mitigation 
framework for the identified individual risks and their risk category. The alien eye risk model 
was discussed as the framework is designed to show how risks affect each other across levels 
and categories, thus influencing decision on the mitigation measures that are selected.  
5.8.2 Alien Eyes’ Risk Model 
  The Alien Eyes’ risk model described by Wang, Dulaimi and Aguira (2004) was 
chosen as the most suitable framework. It is based on the rationale that risks at different 
hierarchy levels influence one another (Wang, Dulaimi & Aguira, 2004).  For example, if the 
laws affecting construction are changed (a country-level risk), this can influence project-level 
risks such as which designs are permitted in a particular location. The Alien Eyes’ risk model 
reveals the relationships between the three risk hierarchy levels, enabling better prioritisation 
of risks.  
Table 5:15: Synopsis of risk influence among hierarchy levels 
 Country-level risks Market-level risks 
Market-level risks <  
Project-level risks ◄ ← 
Key: 
< Influence of country-level risks on market-level risks 
◄ Influence of country-level risks on project-level risks 
←Influence of market-level risks on project-level risks 
Combining the data gathered from the survey and the literature review, risk influences at 
different hierarchy levels may be summarised in a matrix (see Table 5.15). 
 Bader Ahmed Al Harthi PhD Student 154 
 
Table 5:16: Risk influence matrix 
 Country-level risks Market-level risks 
F(1,2,3,4,5,6)     G(1,2,3) I(1,2) E(1,2)             H(1,2,3,4,5) 
Market-
level 
risks 
E (1,2) 
H(1,2,3,4,5) 
 
< 
 < 
< 
  
Project-
level 
risks 
A(1,2,3,4,5,6,7,8,9) 
B (1,2,3,4) 
C(1,2,3,4,5,6,7,8) 
D(1,2,3) 
 
◄ 
◄ 
◄ 
 
◄ 
◄ 
◄ 
◄ 
◄ 
◄ 
← 
 
← 
← 
← 
← 
5.8.2.1 Influence of country-level risks on market-level and project-level risks 
 Political and government risks such as political instability (F2), threats of war (F1), 
changes in laws and regulation (F4) and corruption and bribes (F5) affect the economic 
circumstances of a country as they determine the costs at which projects can be undertaken. 
Political risks also affect the contractors (C) and their teams because projects will tend to 
slow down if there are delays in granting approvals by the government authorities.  The 
government, through laws and regulations (F4), can dictate the nature or type of construction 
projects that can be undertaken; for example, by imposing a limit on the number of storeys in 
buildings. Designers (B) then have to work within these limits.  
 Social and cultural risks (G) affect owner, (A) contractor (C) and sub-contractor (D) 
at project level in the sense that the owner may want to work with contractors from a specific 
background because they are already aware of the cultural expectations in the country. The 
contractor will have to abide by the values of the owner and country and adhere to local 
working practices if they are to work in harmony with local stakeholders and produce an 
outcome that agrees with the local value system.  
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 Natural risks (I) can affect suppliers (E), delaying the delivery of materials or even 
causing their destruction. The project may then be forced to delay, changing the scope set by 
the owner to the contractors (A5). Designers (B) may be forced to modify their designs (B3) 
to accommodate the natural environment or forces (I1).  
5.8.2.2 Influence of market-level risks on project-level risks 
 Supplier risks (E) such as delays (E1) or low quality materials (E2) affect the scope 
set by the owner (A2) and the contractor’s (C) ability to work within the expected schedule 
and to the agreed quality (C3, C4, C5).  
 Economic risks (H) including sudden inflation and price fluctuations can affect the 
owner’s (A) scope with regards to costs (A8) and may even lead to the project stalling until 
the environment improves. The designer (B) may have an innovative design in mind, but if 
there is no one with the skills to bring it about, he will have to settle for a less innovative one 
(B1, B2). Finally, the available materials, manpower and equipment (E1, E2) will all affect 
the performance of the contractor (C3, C4, C6) and sub-contractors (D1).  
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Figure 5:9: Demonstration of Alien Eyes’ risk model 
5.8.3 Qualitative risk mitigation framework 
 The proposed framework for mitigating the risks was identified in this project through 
a qualitative approach using a focus group study and analysing literatures on the subject. The 
qualitative approach is constructed around risk criticalities (see Tables 5.9 and 5.12), risk 
hierarchy levels (country, market and project), risk influence, mitigation measure 
effectiveness and mitigation measures prioritised according to their need for applicability (see 
Table 5.16). For the purposes of this study, Group Q refers to mitigation measures for Level I 
Alien Eyes’ risk model: An analogy for risk 
comprehension 
 
°  ° 
    
Country-level risks 
 
Political/government, 
social/cultural, natural 
risks 
Political/government, 
natural risks 
Project-level risks Market-level risks 
 
Designer risks, 
sub-contractor 
risks 
Owner risks, 
contractor 
risks 
Supplier 
risks 
Economic 
risks 
Economic risks 
influence owners, 
designers and 
contractors 
Political/government, social/cultural and natural risks 
influence designers; social/cultural and natural risks 
influence contractors 
Political/government, social/cultural and natural risks 
influence owners and contractors 
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risks; Group R refers to mitigation measures for Level II risks; while Group S refers to 
mitigation measures for Level III risks. The framework is based on six steps as follows: 
Step 1: Define the nature of the identified risk in terms of its source and category as listed in 
the RBS (Figure 5.8) and hierarchy level (Table 5.8).  
Step 2: Determine the risk criticality from Table 5.9 and the level of its mitigation 
effectiveness from measures proposed in Table 5.16.  
Step 3: Determine the risk’s impact on other risks from the Risk Influencing Matrix shown in 
Table 5.15. 
Step 4: If it is a Level I risk (country), the mitigation actions (Group Q) unique to the risk 
should be executed although those that are most effective (see Table 5.16) should be 
prioritised. 
Step 5: If a Level II risk (market), execute Group Q mitigation actions first, then Group R 
measures which are Level II risks. Relevant measures with higher effectiveness should be 
implemented first. 
Step 6: If a Level III risk (project), execute Group Q, then Group R and then Group S 
mitigation measures. For the entire list of possible mitigation measures, refer to Table 5.16.  
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Figure 5:10: Proposed qualitative risk mitigation framework 
 
Identify risk level and mitigation measure groups 
I: Project level---mitigation measures Group S 
II. Market level---mitigation measures Group R 
III. Country level---mitigation measures Group Q 
(Table 5.12and Table 5.16) 
 
 
Whether the 
risk is in Level 
III? 
        Yes 
Implement Group Q 
mitigation measures 
Implementation 
sequence according to 
the effectiveness of 
measures for each risk 
(Table 5.13) 
Identification and grouping risks in Levels I, II & III 
Level I is the highest risk hierarchy level, while Level III is the lowest. 
Mitigation measures are implemented first for the most critical risk in each level. 
(Table 5.8, Table 5.12 and Table 5.16) 
 
No 
Whether the 
risk is in Level 
II? 
No 
Implement Group S 
mitigation measures (Table 
5.13) 
Implement Group R 
mitigation measures 
(Table 5.12 and Table 
5.13) 
Implement Group S 
mitigation measures 
(Table 5.12 and Table 5.13) 
Yes 
Implement Group 
R mitigation 
measures (Table 
5.12 and Table 
5.13) 
Implement Group S 
mitigation measures 
(Table 5.12 and Table 
5.13 
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5.9 Mitigation measures for each of the identified risks 
 Workable mitigation procedures were identified and assessed (see sub-section 6.3) for 
each of the identified risks in this project. Usually, when mitigating a given risk, potentially 
more effective measures (see Table 5.9) are given higher priority. As higher risk hierarchy 
levels have higher criticalities, their mitigation measures should also be prioritised and more 
effective mitigation measures should be applied first.  
 Table 5.16 shows the mitigation measures that should be prioritised for each of the 
identified risks at all levels. 
Table 5:17: Mitigation measures for the identified risks 
Risk ID Risk ID & 
mitigation 
measure 
Mitigation measures 
Risks A: Owner risks  Group S mitigation measures 
Owner delays payment 
to contractor 
A1S Include specific articles on delays and 
reimbursement in payment contracts.  
Owner imposes 
unreasonably tight 
schedule  
A2S Include articles on project postponement and extra 
remuneration if client’s fault; Evaluate plans 
together with all stakeholders to identify realistic 
modifications and resolve disputes. 
Owner intervenes 
during the construction 
phase 
A3S Include dispute resolution article and particularise 
project extension article in contract in cases where 
delays are caused by client. Give notification and 
time of notice in the contract. 
Change of design 
required by owners 
A4S Implement Design & Build alternative which 
permits the contractor and designer to plan to suit 
site circumstances, thus minimising disputes 
related to design/drawings. 
Owner fails to define 
scope of work 
A5S Ensure scope of work is clearly defined. 
Site obstacles (access, 
existing services, size 
of the location...etc) 
A6S Align construction operations with examination 
results from approving authorities; Organise 
equipment for maximum productivity. 
Owner breaches 
contract with   
contractor 
A7S Put limiting oaths/promises in employee contracts; 
Utilise local judicial systems to protect against 
unauthorised use of classified data or resources. 
Owner disputes with 
contractors 
A8S Conflict resolution clause in contract; Clarify 
default terms in contract. 
Owner’s sudden 
bankruptcy 
A9S A player unable to meet contractual requirements 
because of bankruptcy should notify others within 
an acceptable time frame.  
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Risks B: Designer risks  Group S mitigation measures 
Defective design B1S Undertake pre-project planning to minimise design 
errors; Acquire design liability indemnity; Plan 
and do thorough site inspection before 
construction cycle. 
Deficiencies in drawings 
and specifications 
B2S Arrange for drawing rating system design selection 
criteria to be approved by independent party. 
Frequent changes of 
design by designers 
B3S Include modification articles in contract to review 
scheme and constructability. 
Late issue of drawings 
and documents 
B4S Particularise construction prolongation clause in 
contract. 
Risks C: Contractor 
risks 
 Group S mitigation measures 
Accidents during 
construction 
C1S Adopt proper safety control programme; Acquire 
third party indemnity for staff and general public 
reimbursement. 
Poor quality work C2S Train staff; Establish quality control policies; 
Supervise; Motivate through incentives; Execute 
inventive production concepts e.g. Lean 
operations, Just-In-Time and Total Quality; 
Implement ISO9000 and get certification; 
Management to minimise changes and need for 
reworking; Establish performance standards and 
monitor construction operations effectively. 
Low productivity  C3S Put people with integrity in key places; Motivate 
workers through incentives and better wages/salary 
packages. 
Low productivity of 
equipment 
C4S Organise site for optimal productivity; Apply 
sensitivity and probability analysis techniques. 
Unpredicted technical 
problems  in 
construction 
C5S Organise equipment for maximum productivity; 
Undertake probability and sensitivity analysis. 
Incompetence of 
contractor 
C6S Examine contractor’s financial feasibility and 
management or technical competence and nature 
of relationships with other stakeholders.  
Lack of qualified staff in 
contractor’s organisation 
C7S Only take on competent staff during the contract 
process; Consult with local partners for advice on 
recruitment and selection. 
Departure of qualified 
staff from  contractor’s 
organisation 
C8S Ensure all employment contracts are formal and 
signed; Provide competitive remuneration and 
incentive packages to workers. 
Risks D: Sub-
contractor risks 
 Group S mitigation measures 
Sub-contractor’s poor 
performance 
D1S Check the project’s progress regularly and without 
warning; Hire competent sub-contractor. 
Sub-contractor’s poor 
management 
D2S Ensure terms and conditions of contract are 
clarified; Select an agreed standard for 
performance accounting; Establish coherent 
authority and reporting structure in the contract. 
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Breach of contract by 
sub-contractor 
D3S Put people with integrity in key places; Specify in 
the contract clear conditions of default. 
Disputes between main 
contractor and sub-
contractors 
D4S Clearly define the interaction scope when working 
with sub-contractors on materials, workers, 
strategies, shares and organisations etc. 
Risks E: Supplier risks  Group R mitigation measures 
Delays in supplying 
materials 
E1R Include in the contract clauses explaining possible 
material delays.  
Poor quality  materials E2R Change supplier; Organise appraisal/vetting of 
materials supplied by various vendors. 
Risks F: Political and 
government risks 
 Group Q mitigation measures 
Threat of war F1Q Use data sources such as companies specialising in 
international security and risk assessment to 
remain informed about political issues; Depend on 
a mix of global consortium and indemnity policies, 
especially political ones. 
Political instability F2Q Adopt customised contingency plans to respond to 
potential instability in the political environment, 
e.g. emergency exit plans; Incorporate termination 
or delay articles in contract; Get political risk 
indemnity from global finance and risk evaluation 
companies; Be aware of political progress by 
accessing data sources from global security risk 
evaluation firms. 
Strikes and disputes F3Q Include conflict resolution articles in the contract. 
Changes in laws and 
regulations 
F4Q Secure guarantee from the local government about 
tariff adjustment or concession period extension; 
Obtain clauses in contract for additional payments 
resulting from change or modification of rules and 
laws; Search for reasonable compensation scheme 
for technology transfer. 
Corruption and bribes F5Q Establish joint ventures with reputable local actors 
in local and central administrative authorities and 
enterprises; Agree to enter contracts only in non-
corruptible circumstances; Where tips are needed 
to smooth service, set aside a budget for this; 
Work directly with business connections instead of 
brokers.  
Delays in granting 
approvals 
F6Q Include clauses for delays; Establish rapport with 
local and higher authorities; Certify that approvals 
are sought at the right local government 
departments. 
Risks G: Social and 
cultural risks 
 Group Q mitigation measures 
Criminal acts by 
workers 
G1Q Establish action plans and gain indemnity for 
theft/fraud. 
Substance abuse by 
workers 
G2Q Hire trustworthy people, especially for key 
positions. 
 Bader Ahmed Al Harthi PhD Student 162 
 
Conflicts due to 
differences in culture 
and traditions 
G3Q Negotiate and agree under clear circumstances 
with partners; Set out realistic risk-sharing 
arrangements in the initial stage of the contract; 
Provide conflict settlement clauses in the contract; 
Hire employees from the local community.                                                         
Risks H: Economic 
risks 
 Group R mitigation measures 
Inflation and sudden 
changes in prices 
H1R Obtain credit letter from local authority; Client 
should obtain backup financing; Obtain fixed-rate 
loan agreements with lender bank(s).  
Fluctuations in currency 
exchange rates 
H2R Get both sum and attainment bonds from local and 
international financial institutions. 
Unavailability of 
materials 
H3R Sell company’s shares to public and government 
for their support; As far as possible, use domestic 
products/materials to reduce costs; Agree to pre-
determined or fixed costs with suppliers for 
materials, accessories and equipment. 
Unavailability of 
manpower 
H4R Include articles for delay and reimbursement; 
Make sure that a reputable owner finances the 
project; Often use local labour to minimise costs of 
importing workers. 
Unavailability of 
equipment 
H5R Embrace alternative options in contractual 
payments e.g. resource exchanges, land 
development rights, etc. 
Risks I: Natural risks  Group Q mitigation measures 
Unexpected inclement 
weather 
I1Q Include weather effects into project’s timeline. 
Unforeseen site 
conditions 
I2Q Organise site properly for maximum productivity; 
Observe and meticulously execute the local 
accident regulations; Use effective safety control 
measures, management processes, incentives and 
curbing measures. 
Risks J: Other risks  Groups Q, R, S mitigation measures 
Delays in resolving 
contractual issues 
J1S Evaluate plans in presence of stakeholders to 
discuss modifications; Hire workers from local 
community with multilingual abilities; Clearly 
define each employee’s work scope; Define 
dispute settlement article in contract and 
particularise construction prolongation article in 
contract for when delays are client-caused. 
Delays in resolving 
litigation/arbitration 
disputes 
J2Q Meet the requirements stipulated in the local and 
international civil laws and operate with standards 
that are in harmony with the social and cultural 
values of the local community; Present a positive 
image for the public. 
Unfair tendering 
practices 
J3Q Determine quality and prices of bids properly in 
the event of bidding. 
Local protectionism J4Q Meet the requirements stipulated in the local and 
international civil laws and operate with standards 
that are in harmony with the social and cultural 
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values of the local community; Establish rapport 
with local and higher authorities; Gain support 
from global monetary agencies  such as World 
Bank, ADB, etc., against disparities and bullying  
by local authorities while undertaking legal 
procedures. 
Difficulty in claiming 
insurance  
J5R Obtain indemnity for all insurable risks; Secure 
guarantee from local authorities to offer financial 
support when required.  
 Having presented and analysed the results, the following chapter discusses these 
findings in more detail. 
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CHAPTER SIX: VALIDATION OF RESULTS 
6.1 Introduction 
 This chapter explains how the quantitative findings generated by the survey were 
taken to the focus group forum for validation. Section 6.2 introduces the reader to the focus 
group forum and describes how its members were selected and recruited. Section 6.3 explains 
how the group discussions were conducted, while Section 6.4 presents the results of these 
discussions.  
6.2 The Focus Group Forum 
 A focus group is a roundtable forum that allows open discussion among a small 
number of respondents who have already participated in the quantitative data gathering 
process, for example by completing a questionnaire (Creswell, 2009). This qualitative method 
of research serves various purposes including collecting data, forming hypotheses, decision-
making and validating the results of quantitative research (Crotty, 1998). The main 
motivation for using the forum in this research was to validate the survey results, but the 
focus group was also used to identify mitigation measures and to validate the framework for 
risk mitigation.  
 Participants were initially invited to attend the forum by letter. This letter explained 
the purpose of the forum and gave the researcher’s phone number for participants to accept 
the invitation or inquire about the process. The day before the forum the participants were 
called by phone to confirm their attendance. A total of three sessions were conducted: the 
first session had ten members, the second had eleven members and the third also had eleven 
members. The forum sessions took place at the researcher’s work place during afternoon 
hours (2pm). This meant that the participants were able to attend without having to disrupt 
their work schedule.  
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6.2.1 Sampling  
  The eleven participants, male and female, were selected based on their expertise, role 
and experience. Those targeted were practitioners in the construction industry with 
experience in all areas of project management including design, supervision and project 
control. They had theoretical as well as practical experience in project management, 
especially in the emerging area of fast-track projects.  
 There were five project managers in the forum with between nine and seventeen 
years’ work experience (see Table 5.14). The forum also included three design managers 
(with eight, eleven and thirteen years’ experience), one cost control manager (with thirteen 
years’ experience), one health and safety officer (with nine years’ experience) and one 
construction engineer (seven years’ experience) (see Table 5.14).  
 Sampling in this case was purposive or judgmental. This is a non-probability method 
of sampling where the researcher contacts respondents that are known to be experts or key 
informants on a subject/topic (Crotty, 1998). This sampling technique was well suited to the 
focus group stage of the study because the findings could only be validated by industry 
experts.   
6.3 Focus Group Discussions 
 The first focus group session, which was conducted on 23rd March 2014, was attended 
by ten people. The purpose of the first session was to validate the questionnaire and 
determine whether it was clear and covered all risk areas. Accordingly, the participants were 
asked to examine each item in the questionnaire for unfamiliar or inaccurate terminology and 
to decide how well the items and their responses represented their own knowledge. The 
second session was conducted on 12th June 2014 and eleven people attended. The purpose of 
the second session was to validate the results of the questionnaire and its reliability and to 
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identify risk mitigation measures. The third session took place on 13th August 2014 – again, 
eleven people attended. The purpose of this final session was to validate the developed 
framework and recommend its implementation. Each of the forum sessions lasted for two and 
a half hours.   
 
Figure 6:1: Members in the focus group discussion forum 
 Data from the questionnaire survey was presented to the participants as a Power Point 
presentation, but they were also given hard copies of the survey results. They were given 
some minutes to look at the survey findings individually and once all group members had 
confirmed that they had considered and understood the results, a discussion ensued about 
what the survey participants had responded in the survey. The questions (see Appendix 2) 
derived from the main survey questionnaire (Appendix 1) were tabulated and read out by the 
moderator until all participants agreed that they had understood.  
 The print material that was given to the participants had spaces or columns where they 
could give their opinions about specific questions. Additional blank paper was offered to 
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group members who needed to give a detailed reply to any of the questions. Table 6.4 
illustrates the format of the questions.  
 Although the questions were formatted to reflect the survey items, the moderator 
allowed the discussion to be free-flowing so that group members would feel able to bring up 
any issue that might be of importance to the study, and so that ideas and opinions could be 
generated from as many different people as possible. The discussion went from question to 
question, with respondents being encouraged to commit to a final answer only when they 
were satisfied that it accurately reflected their point of view. The feedback from the 
participants was very rewarding and helpful to this project. 
6.3.1 Discussion process 
 The focus group discussions were used to validate the questionnaire and test its 
reliability (session one), to validate the questionnaire results and identify mitigation measures 
(session two), and finally to validate the risk mitigation framework (session three). The 
discussion in session two began by addressing the ten factors that had been identified by 
respondents in the survey as being the top ranked risk factors in the UAE construction 
industry (see Table 6.1). All the participants were given time to look at the individual factors 
and their ranking and to say what they thought of the result for each factor. At the end of the 
discussion for each factor, participants were expected to state whether they thought the result 
was reasonable and reliable. 
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Table 6:1: Top ten most significant risks identified in the quantitative study 
Risk Rank RII 
Change of design required by owner 1 15.48 
Owner imposes unreasonably tight schedule  2 13.32 
Delays in supplying materials 3 13.2 
Owner delays payment to contractor 4 12.8 
Sub-contractor’s poor performance 5 12.63 
Delays in granting approvals 6 12.38 
Lack of qualified staff in contractor’s organisation 7 12.37 
Deficiencies in drawings and specifications 8 12.32 
Incompetence of contractor  9 12.15 
Late issue of drawings and documents 10 11.83 
 
 The next step involved asking the participants to identify what in their view was the 
best response for each of the identified risk factors. Since focus group members were selected 
for their expertise and experience in the construction industry, it was felt that they were in the 
best position to identify the most appropriate responses and to help the study achieve its 
objective of formulating the best possible risk mitigation framework for the identified risks. 
In other words, a qualitative approach was judged to be the most appropriate at this stage. 
Numerous answers were provided for each factor during the discussion, with the answer that 
received the strongest support from the group being noted down as the best mitigation 
measure for the identified risk. The mitigation measures for the top identified risks are 
presented in Table 6.3 (the identified risks and their mitigation measures are also presented in 
Tables 5.12 and 5.17 respectively). 
6.3.2 Analysis of discussion method 
 The discussions were substantial and rewarding. Every participant got a chance to 
express their opinions and views, although some contributed more and were more active than 
others. However, the focus group moderator resolved the issue by allowing everyone a 
specified amount of time to address an issue, and politely asking those who had talked for 
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longer to allow others to respond. That some people were more verbal than others was mostly 
due to personality type rather than the nature of the questions or the flow of the discussion.  
The literature suggests that expert elicitation using participative methods such as face-to-face 
interviews can be problematic; for example, forceful personalities can easily dominate others 
and discourage them from participating (Ceric, 2003). However, in this forum, the 
discussions were conducted by applying a combination of the Delphi method and the 
participative approach. The Delphi method is a structured method of communication which 
relies on a panel of experts to answer questions in two or more rounds (Pennock & Haimes, 
2001). One at a time, each expert is given the chance to speak; when they have shared their 
opinions or knowledge, other members can ask questions, or challenge or agree with their 
perspective (Dey, 2001). The process is then repeated with all the other experts until a final 
agreement is reached (Ceric 2003; PMI, 2006). The disadvantage is that the Delphi method 
can be time-consuming as every member has to be given the chance to give their opinion and 
for others to deliberate on it (Ayyub & Haldar, 2007). 
 Over the course of the three sessions, the participants’ responses were collated and 
any emerging themes encoded and analysed. These themes were expanded by the participants 
as the discussions continued. The purpose of the thematic analysis was to identify any 
common views and perceptions, especially among respondents from different backgrounds.  
6.4 Focus Group Discussion Results 
 This section discusses the validation of the identified risk factors, the mitigation 
measures for each factor, the proposed mitigation framework and finally, the validation of the 
proposed framework. 
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6.4.1 Validation of questionnaire and the identified risk factors 
 The focus group was presented with the top ten risk factors in the UAE construction 
industry, as identified in the survey. The validation procedure was qualitative in nature, with 
participants being asked to indicate by means of a yes/no answer whether they thought the 
results for each factor were reasonable and reliable. 
Table 6:2: Validation of questionnaire and risk identification 
 
Q. What is your opinion of the result? Is it reasonable? 
 
Factors 
Re
s. 1 
Re
s. 2 
Re
s. 3 
Re
s. 4 
Re
s. 5 
Re
s. 6 
Res.
7 
Re
s. 8 
Re
s. 9 
Re
s. 
10 
Re
s. 
11 
1. 
Change of design required by owner 
Ye
s 
Ye
s 
Ye
s 
Ye
s 
Ye
s 
Ye
s 
Yes Ye
s 
Ye
s 
Ye
s 
Ye
s 
2. Owner imposes unreasonably tight 
schedule  
Ye
s 
Ye
s 
Ye
s 
Ye
s 
Ye
s 
Ye
s 
Yes Ye
s 
Ye
s 
Ye
s 
Ye
s 
3. 
Delays in supplying materials 
Ye
s 
Ye
s 
Ye
s 
Ye
s 
Ye
s 
Ye
s 
Yes Ye
s 
Ye
s 
Ye
s 
Ye
s 
4. 
Owner delays payment to contractor 
Ye
s 
Ye
s 
Ye
s 
Ye
s 
Ye
s 
Ye
s 
Yes Ye
s 
Ye
s 
Ye
s 
Ye
s 
5. 
Sub-contractor’s poor performance 
Ye
s 
Ye
s 
Ye
s 
Ye
s 
Ye
s 
Ye
s 
Yes Ye
s 
Ye
s 
Ye
s 
Ye
s 
6. 
Delays in granting approvals 
Ye
s 
Ye
s 
Ye
s 
Ye
s 
Ye
s 
Ye
s 
Yes Ye
s 
Ye
s 
Ye
s 
Ye
s 
7. Lack of qualified staff in contractor’s 
organisation 
Ye
s 
Ye
s 
Ye
s 
Ye
s 
Ye
s 
Ye
s 
Yes Ye
s 
Ye
s 
Ye
s 
Ye
s 
8. Deficiencies in drawings and 
specifications 
Ye
s 
Ye
s 
Ye
s 
Ye
s 
Ye
s 
Ye
s 
Yes Ye
s 
Ye
s 
Ye
s 
Ye
s 
9. 
Incompetence of contractor  
Ye
s 
Ye
s 
Ye
s 
Ye
s 
Ye
s 
Ye
s 
Yes Ye
s 
Ye
s 
Ye
s 
Ye
s 
10
. Late issue of drawings and documents 
Ye
s 
Ye
s 
Ye
s 
Ye
s 
Ye
s 
Ye
s 
Yes Ye
s 
Ye
s 
Ye
s 
Ye
s 
 All members answered the first question. After a lengthy discussion, 11 out of 11 
respondents agreed that the results for all factors were reasonable and reliable. The results 
were thus validated; it can be confidently stated that the top ten risks mentioned in this case 
are the most significant in the UAE’s construction industry.  
6.4.2 Mitigation measures for each factor 
 Presented with the main risk factors in the UAE environment, ranked by criticality, 
the focus group was then asked to suggest the main or best mitigation measures for these 
risks. The experience of the managers involved was crucial here, but the discussion also drew 
on the literature and the examples it gives of best practice. A good example is the Alien Eyes’ 
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risk model (see Figure 5.9), which explains the interrelationships between different kinds and 
levels of risk. The results for the framework formation for the ten factors are given in Table 
6.3. 
Table 6: 3: Mitigation measures for top ten factors 
Factors 
 
Mitigation measures 
Change of design required by owner 
Group S: Implement Design & Build 
alternative which permits the contractor 
and designer to plan to suit site 
circumstances, thus minimising disputes 
related to design/drawings. 
Owner imposes unreasonably tight schedule  
Group S: Include articles on project 
postponement and extra remuneration if 
client’s fault; Evaluate plans together 
with all stakeholders to identify realistic 
modifications and resolve disputes 
Delays in supplying materials 
Group R: Include in the contract 
clauses explaining possible material 
delays. 
Owner delays payment to contractor 
Group S: Include specific articles on 
delays and reimbursement in payment 
contracts. 
Sub-contractor’s poor performance 
Group S: Check the project’s progress 
regularly and without warning; Hire 
competent sub-contractor. 
Delays in granting approvals 
Group Q: 
Include clauses for delays; Establish 
rapport with local and higher authorities; 
Certify that approvals are sought at the 
right local government departments. 
 
Lack of qualified staff in contractor’s organisation 
Group S: Only take on competent staff 
during the contract process; Consult with 
local partners for advice on recruitment 
and selection. 
 
Deficiencies in drawings and specifications 
Group S: Arrange for drawing rating 
system design selection criteria to be 
approved by independent party. 
Incompetence of contractor  
Group S: Examine contractor’s 
financial feasibility and management or 
technical competence and nature of 
relationships with other stakeholders. 
Late issue of drawings and documents 
Group S: Particularize construction 
prolongation clause in contract. 
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 Groups Q, R and S in this case represent mitigation measures for country-level, 
market-level and project-level risks respectively. These risk levels were framed by Wang, 
Dulaimi and Aguira (2004). From this result, the focus group established a qualitative risk 
mitigation framework underpinned by the principles of the Alien Eyes’ risk model. 
6.4.3 Validation of the proposed framework 
At this stage, the focus group members participated in validating the framework for risk 
mitigation. A question guide (Table 6.4) was used to gather the responses that would later 
determine collectively if the proposed framework is valid. 
Table 6:4: Validation of framework 
 Questions  Frequency Percentage 
1 The improved framework is?   
Easy to understand 11 100% 
Difficult to understand 0 0% 
Neither easy nor difficult to understand 0 0% 
2 The improved framework will?   
Reduce time to identifying risks 10 91% 
No  0 0 % 
Not sure 1 9 % 
3 The improved framework will?   
Give the proper solution for risks 11 100% 
No  0 0% 
Not sure 0 0% 
4 The improved framework is?   
Well divided to the different levels 9 82% 
No  0 0% 
Not sue 2 18 % 
5 The improved framework groups mitigation 
measures: 
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Compatible with U.A.E environment and conditions 11 100% 
No  0 0% 
Not sure 0 0% 
6 The improved framework will?   
Increase the understanding of the risks and risk   
responses  
11 100% 
No  0 0% 
Not sure 0 0% 
7 The improved framework is   
Recommended to widely use 11 100% 
Not Recommended  0 0% 
Not sure 0 0% 
 
All 11 (100%) participants agreed that the improved framework is easy to understand. This 
result shows that there is a possibility that UAE construction professionals can be motivated 
to adopt the framework, if the ease of use is appreciated. 
  10 (91%) answered that the improved framework will reduce the time it takes 
to identify risks. The literature shows that if uncertainties are detected quickly enough and the 
response is prompt, projects can stay on schedule and within budget and maintain the 
expected level of quality. Only 1 person was not sure that the improved framework will 
reduce the time it takes to identify risks. 
  All 11 (100%) participants agreed that the improved framework will give the proper 
solutions for risks. This is a key outcome for prospective users as risks and uncertainties can 
negatively affect returns on project investment. 
 9 (82%) of the participants agreed that the improved framework is well divided across 
the different levels of risk, though the other 2 (18%) were less sure. The demonstration that 
different level risks are interrelated and that risk from one level can impact another is an 
important consideration for project managers.  
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 All 11 (100%) participants agreed that the improved framework is compatible with 
the UAE’s environment and conditions. This is an important observation which further 
validates the findings and framework. It shows that the problem was correctly identified and 
that the solution matches this problem. 
 All 11 (100%) participants agreed that the improved framework will increase 
practitioners’ understanding of risk and risk responses. This finding suggests that managers 
will respond more effectively to risk once they know how to implement the risk mitigation 
framework. 
 All 11 (100%) participants recommended the improved framework for widespread 
use. The literature suggests that the same risks affect all areas of the construction industry. 
Hence, if the right mitigation measure has been identified for a particular common risk, this 
mitigation measure may be used across the industry. 
6. 5 Conclusion 
 This chapter explains how the eleven-strong focus group was used to validate the 
quantitative findings from the questionnaire survey. The group discussions provided feedback 
on the survey findings, allowing the researcher to listen in person to respondents’ comments 
and to probe their exact meaning. The chapter shows that the group also assisted in fulfilling 
the study’s main objective: to propose a suitable risk mitigation framework for the UAE’s 
construction industry.  
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CHAPTER SEVEN: DISCUSSION OF STUDY 
7.1 Introduction 
 The aim of the discussion chapter is to explain the findings identified in this study and 
compare and contrast them with similar previous findings. In its analysis of fast-tracking and 
risk identification and mitigation in the UAE’s construction industry, the study adds to the 
existing literature and our understanding of how risk management is implemented in 
construction. The discussion also addresses the specific objectives of the thesis which are: to 
identify the risks facing projects in the UAE and categorise them according to their level; to 
investigate various risk management concepts and how they are applied in construction 
projects in the UAE; to analyse the significance of fast-tracking in the UAE’s construction 
industry future of fast-track construction in the industry; and to evaluate various risk 
mitigation frameworks and propose one that is appropriate for controlling risks in the UAE’s 
fast-track projects. Section7.2 to 7.5 were mostly answered by the quantitative phase of the 
study which involved the use of survey questionnaire. The sections target the identification of 
risks, their ranking according to exposure and significance, and the meaning of risk 
management to the future of fast tracking in UAE’s construction project.  Section 7.6 mainly 
discusses findings from the literature review which after identifying the risks through the 
survey, there was a reflection about the possible mitigation measures that can either 
qualitative or quantitative in nature. Section 7.7 discusses the introduction of the qualitative 
phase where a focus group was formed to deliberate the most appropriate framework for risk 
mitigation, referring to the risk identification information from the survey and available risk 
mitigation frameworks in literature. Section 7.8 shows how methodological triangulation was 
employed to validate the results. 
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7.2 Profiling the UAE’s Construction Industry 
 The UAE’s construction industry began in the 1950s when the federal president made 
a commitment to transform the city into a long-term haven for coastal shipping. Its first 
project was the Dubai Creek improvement project, which was valued at £600,000 (Gupte, 
2011). This was followed by numerous massive construction projects, including housing 
developments, offices, schools, hospitals and roads. The late 1990s saw the industry expand 
to the point where it was contributing about 9% of the country’s GDP. By 2006, construction 
output had rocketed to AED 62.4 billion and since then, it has maintained an average of over 
AED 40 billion per year.  
 However, a review of the construction industry by Oryx Middle East in 2007 warned 
that although the general outlook was promising, the downturn in the global economy was a 
potential long-term threat. Even so, the effect of the 2007 recession was not felt in the 
construction industry until 2009. The global real estate boom caused a dramatic fall in 
property prices and a reduction in the number of construction projects; projects were delayed 
or cancelled and investor confidence declined, forcing organisations to re-think their 
strategies and reassess their internal environment, including markets, customers and 
competitors, to respond to the changing economic landscape. The industry is still affected by 
the financial market collapse.  
Not only is UAE’s construction industry the single largest sector, it is also one of the 
most complex and the most fragmented as it is made up of multiple stakeholders from various 
disciplines or sectors (Mills, 2001). In a multidisciplinary situation, claims or issues can delay 
schedules even affect the completion of a project (Zaneldin, 2006). 
7.2.1 Comparison of companies and risk perception 
 Across the UAE, modern metropolises have emerged from the arid desert 
environment, to be connected to each other and overseas by a network of state-of-the-art 
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transport hubs and airports. Infrastructure such as schools, hospitals, housing compounds, 
telecommunications, water and electricity, recreational facilities and luxury hotels have all 
been established within the space of a few decades (Zaneldin, 2006). Government statistics 
and publications indicate that the government is a major participant in most, if not all, of the 
construction projects in the UAE and invests billions of dollars a year to improve the 
country’s infrastructure. It is perhaps not surprising then that the majority of construction 
workers are employed by public works authorities and utilities which are wholly government-
owned. This was reflected in the study, with the majority of construction workers in the 
sample working in government-owned companies.  
Projects that are not wholly government-owned may still have significant government 
involvement, for example through public private partnerships (PPP) (these are sometimes 
employed in water, electricity and infrastructure projects). Furthermore, since the planning 
and scheduling of nearly all construction projects are subject to local government regulations 
(Faridi & El-Sayegh, 2006), construction workers will usually find themselves dealing with 
the government in one way or another. 
 The smallest group among the construction workers in the sample were those 
working in international companies. (Between the biggest and smallest groups were those 
working in government/public and private sector companies, with more respondents working 
in local companies than in the private sector). El-Sayegh (2008) explains that the majority of 
mega size projects in the UAE construction sector are operated by international companies in 
conjunction with local partners or the government. This is partly because international 
companies wanting to undertake a project in the country like to establish a local presence. 
Realising that there are benefits to be had by combining local and international experience, 
local and international contractors and consultants often form consortia to bid for and 
undertake projects together.  
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 The study participants had been involved in various types of construction project 
including heavy engineering, industrial and housing, but the majority had a background 
working on building projects.   
7.2.1.1 Ranking of risks across companies 
 Zaneldin (2006) found that risk perception varies across the UAE construction sector 
depending on whether a company is local or international, although both international and 
local companies in his study cited inflation (a market-level economic risk) as the top risk 
facing their companies. Although inflation was ranked first among the economic risks 
identified in this project (see Table 7.9), it was not the most significant overall. The 
respondents in this study identified owners wanting to change the design as the most 
significant risk, followed by the imposition of unreasonably tight schedules. This was also 
ranked second-highest by international companies in El-Sayegh’s study (and fourth by local 
companies). Other studies have also found the imposition of unreasonably tight schedules to 
be one of the highest risk factors, not just in the UAE but elsewhere (see Adeyemi, 2013; 
Rahman & Kumaraswamy, 2002; Wong & Hui, 2006).   
In El-Sayegh’s (2008) study, shortage of manpower was ranked fourth by 
international companies, but it was only ranked eleventh by local companies (similarly, this 
risk does not make the top ten in the current study. The variation between local and 
international companies may be due to the fact that it is easier for local companies to import 
labour. In contrast, perceptions of the risks surrounding sub-contractors were fairly 
consistent, with poor performance and management by sub-contractors being ranked third by 
local companies and fifth by international companies in El-Sayegh’s study’; poor sub-
contractor performance being ranked fifth in this research. For ease of comparison, Table 7.1 
presents the top ten risks identified in this study alongside El-Sayegh’s (2008) top ten lists for 
local and international companies. 
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Table 7:1: Comparison of top ten most significant risks 
 
Risk Ranking by  
Bader Al 
Harthi 
El-Sayegh, 
(2008, p. 
436) 
International 
companies  
El Sayegh 
(2008, p. 436) 
Local 
Companies 
Wang, 
Dulaimi 
& Aguria, 
(2004, p. 
247) 
Change of design required by owners 1 3 8 16 
Owner imposes unreasonably tight 
schedule 
2 2 4 N/A 
Delays in supplying materials 3 N/A 2 N/A 
Owner delays payment to contractor 4 8 N/A 5 
Sub-contractor’s poor performance 5 5 3 21 
Delays in granting approvals 6 N/A 6 1 
Lack of qualified staff in the 
contractor’s organisation 
7 9 7 20 
Deficiencies in drawings and 
specifications 
8 N/A N/A 16 
Contractor’s incompetence  
9 N/A 10 15 
Late issue of drawings and documents 
10 N/A N/A 16 
 
7.2.2 Experience and role of workers 
 This study seeks to understand how problems emerge during construction projects by 
assessing a range of personnel-related variables, including employees’ employment 
experience and project role, and their perceptions of fast-tracking and risk management. The 
majority of the study participants had worked in the construction business for twenty years or 
more, while the smallest group had between zero and two years’ experience. Contractors 
were the smallest group in the sample, with the majority holding a role other than contractor, 
designer or manager.  
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Normally, the more important one’s position (e.g. contractor, consultant or manager), 
the likelier it is that one will be suitably qualified and experienced, unless the appointment 
was corrupt or nepotistic. The experience of the manager, team and other workers has been 
widely investigated as a factor influencing the success or failure of projects. Ceric (2003) 
asserts that prior experience can help managers anticipate future problems, while the lack of 
such experience increases uncertainty and risk. Enshassi, Mohamed and Abushaban (2009) 
established that lack of highly experienced and qualified personnel and poor project 
leadership skills are important factors affecting project performance. On the other hand, 
qualified and experienced participants are better able to contribute to the decision-making 
process. Adeyemi (2013) urges that when construction projects are being planned and 
executed, measures are taken to ensure that those involved have adequate project 
management skills, as these have a significant relationship with business success. Similarly, 
Mahamid (2013) shows that inadequate project management skills lead to problems such as 
poor communication between parties, delays in decision-making, unreasonable time frames, 
internal administrative problems, undefined scope, improper construction methods and poor 
resource management.  
 Thevendran and Mawdesley (2004) classify the management of other individuals to 
achieve the project deliverables as the management of human factors. They describe this 
process as vital for the success of the project. Managing human factors involves dealing with 
both the negative and positive aspects of human nature, whether this is encouraging 
motivation, competition, skill or loyalty, or responding to acts of randomness or revenge as 
likely of human nature. In the current, increasingly competitive, environment, it is especially 
important that construction practitioners acquire the skills, knowledge and competencies to 
do this (Thevendran & Mawdesley, 2004). 
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7.2.3 Construction workers’ knowledge of risk management concepts 
 The majority of the study participants were familiar with the concept of risk 
management and certain that their companies implemented risk management. A clear 
majority also agreed that risk management is necessary for projects. Similarly, Thevendran 
and Mawdesley (2004) showed that the majority of employees in their study knew about the 
concept of risk management and its application to projects. However, when they investigated 
shareholders’ attitudes to risk, they found that shareholders are naturally inclined to view risk 
from a financial perspective, while employees see it from a technical perspective. 
7.2.4 Risk categorisation in companies 
 Risks can be generated from within the company or from outside, hence, they can be 
categorised as internal or external. Numerous studies have categorised risks in this way (see 
Aleshin, 2001; El-Sayegh, 2008; Fang et al., 2004; Thuyet, Ogunlana & Dey, 2007; Wang & 
Chou, 2003). Internal risks are related to the company or the project and are usually the 
responsibility of the project management team. In this project, these are risks originating with 
the owner, designer, suppliers, contractor and sub-contractors. External risks come about as a 
result of outside circumstances over which the project management team has no control. The 
external risks identified in this project include political and government risks, economic risks, 
natural risks, social and cultural risks and others (Ungureanu, 2006).  International companies 
experience risks generating from both the domestic construction environment and those from 
the complex international business scenario (Loo, Abdul-Rahman & Wang, 2013).  
7.2.5 Risk ownership and allocation in UAE companies 
 No construction project is without risk and since risk cannot be ignored, it must be 
managed, minimised, shared or transferred (PMI, 2006). How risk is allocated among the 
contracting parties is an important decision that will affect the success of the project. It is 
desirable to allocate external, uncontrollable risks to a specified party; Makui, Mahdavi and 
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Farrokhian (2009) advise that cost overruns arising from uncontrollable risks should be 
shared between contracting parties in a ratio that is acceptable to both.  
El Sayegh’s (2008) study of 200 construction firms in the UAE showed that a high 
proportion of risk is pushed over to contractors, a finding that is shared with this study. This 
is common in the Design & Build bidding method, in which the contractor is awarded full 
responsibility, usually on a lump sum or predetermined price basis, for all the tasks related to 
the project (Xenidis & Angelides, 2005; Songer, Diekmann & Pecsok, 1997). The client 
negotiates a single deal with the design and build agency, although the contracting parties 
may sub-contract or enter into a partnership with a specialist designer. The partnership option 
is very popular in the UAE.  
 Rahman and Kumaraswamy (2002) warn that improper allocation of risks among the 
contractual parties is likely to result in avoidable claims and disputes.   Their study suggests 
clearly defining the risks and allocating them appropriately will encourage more efficient risk 
management during the construction process. Appropriate allocation of risks can be achieved 
through building better relationships and applying methods such as the Transaction Costs 
Economics and relational contracting approaches which provide information on building 
better teams. 
7.3 Risk Identification and Levels in UAE’s Construction Industry 
 Traditionally, contracting for a project involved the general contractor and the 
designer being awarded a competitive bid together with a predetermined amount of cash 
(Kartam, Al-Daihani & Al-Bahar, 2000). The project would then be undertaken in a linear 
fashion. This model benefited owners in a number of ways. Firstly, they had complete control 
over the project’s design and a relationship with the designer, whom they would rely on to 
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monitor the contractor. Secondly, they were dealing with a single construction partner. 
Thirdly, they knew the total cost prior to construction, and that this was a competitive price.  
Where the project scope is clearly defined and the design is without error and 
achievable within the time set, this contractual procedure is satisfactory. However, as modern 
projects become increasingly technologically complex, the traditional model is not always 
appropriate. The economy is moving ever more quickly, but many projects require lengthy 
approval processes, and most face time and cost management challenges as construction costs 
outpace inflation (Kartam, Al-Daihani & Al-Bahar, 2000).  The forces of change have 
increased the number and sources of risks that are now experienced in the construction 
industry, and many processes have become cyclical or interdependent as opposed to linear. 
Failure to manage any risk category well can introduce uncertainties which can have a knock-
on effect on other categories and ultimately the entire project. 
 This research divides construction risks in the UAE into ten categories: owner risks, 
designer risks, contractor risks, sub-contractor risks, economic risks, supplier risks, 
government and political risks, social and cultural risks, natural risks and others. The risks 
can also be regrouped into three main levels: project level (owner, designer, contractor and 
sub-contractor), market level (economic and supplier) and country level (political and 
government, natural and social and cultural). Risks in the “others” category may fall under 
any level, depending on the nature of the risk.  
7.3.1 Owner risks 
 Owner risk, which is a project-level risk, originates internally. Owner risks identified 
in this and several other studies include delayed payment to contractors, imposition of 
unreasonably tight schedules, changes of design required by owners, improper intervention 
by owners during the construction phase, disputes or breach of contract with contractors, 
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owners’ sudden bankruptcy, failure to define the scope of the work clearly and problems with 
the site. 
 Delayed payments cause financial hardship for the contractor, who relies on this 
revenue to pay construction workers (Faridi & El-Sayegh, 2006). Tight schedules may be 
hard or impractical to achieve, while design changes can affect the quality of the work. 
Design changes may come about because the scope of work has been poorly defined to begin 
with, or because the owner has simply changed their mind during the construction phase. In 
either case, making too many changes can compromise the project’s ability to achieve its 
objectives.  Owners have a tendency to rush work in order to save money, but this can lead to 
the scope of work being poorly defined or to project delays; for example, they may rush into 
awarding bids to contractors without acquiring the right of way to the site. Failure to solve 
disputes in a timely fashion can lead to litigation. On rare occasions, an owner may go 
suddenly bankrupt, forcing them to cancel projects or breach their contract. 
Table 7:2: Owner risk significance ranking 
Owner risks 
Risk Rank RII 
Change of design required by owners 1 15.48 
Owner imposes unreasonably tight schedule  2 13.32 
Owner delays payment to contractor 3 12.8 
Owner intervenes improperly during the construction phase 4 11.37 
Owner’s sudden bankruptcy 5 9.97 
Owner fails to define scope of work 6 9.78 
Owner disputes with contractors 7 9.55 
Site obstacles (access, existing services, size of location) 8 8.03 
Owner breaches contract with contractor 9 6.0 
 The study uncovered that design changes required by owner is the most significant 
risk not just in the owner risk category but overall in the UAE’s construction industry. Breach 
of contract by the owner is less significant, most probably because of its low probability. 
Numerous other studies have identified change of design, unreasonably tight schedules, 
 Bader Ahmed Al Harthi PhD Student 185 
 
payment delays and poorly defined scope as the most significant risks for projects (Al-Khalil 
& Al-Ghafly, 1999; Mbachu & Nkado, 2007; Odeh & Battaineh, 2002; Zaneldin, 2006).  
7.3.2 Designer risks 
 The designer risks identified in this project are, in increasing order of significance, 1) 
frequent changes of design, 2) defective designs, 3) late issue of drawings and documents and 
4) deficiencies in drawings and specifications. Defective designs may be incomplete, contain 
lots of mistakes, or even be impossible to construct. Deflective designs are more likely to be 
produced if the designer is being rushed by the owner to complete the design phase quickly 
so that the construction work can start early or so that some time can be left for marketing the 
project’s objectives. Poor quality drawings and specifications can compromise the project’s 
outcomes. Changes by the designer during the construction phase (whether this is to enhance 
the design or correct a deficiency) also pose a risk if they cause interruptions to the schedule. 
Delays are also more likely if construction drawings and other documents are issued late.  
 Mahamid (2013) identified mistakes in design, design changes, inappropriate design, 
late issue of the design and late inspection and approval as the main designer risks affecting 
projects in Palestine. Shen (1997), meanwhile, used a quantitative analysis technique to 
weigh risk factors and found that construction specialists viewed deficient or inaccurate 
design data as the biggest cause of project delays. Kartam, Al-Daihani and Al-Bahar (2000) 
identify two new sources of risk in the construction business; designers’ lack of knowledge 
about construction and their reluctance to protect the owner’s financial interests. The 
continual demand for improved or new design techniques and the designer’s expertise 
limitations can lead to adversarial outcomes in planning of construction tasks, value 
engineering and constructability analysis. This is especially true when the contractor has no 
pre-construction input (Kartam, Al-Daihani & Al-Bahar, 2000). 
Table 7:3: Designer risk significance ranking 
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Designer risks 
Risk Rank RII 
Deficiencies in drawings and specifications 1 12.32 
Late issue of drawings and documents 2 11.83 
Defective design 3 11.31 
Frequent changes of design by designers 4 11.08 
 Deficiencies in drawings are the eighth most significant risk overall in the UAE’s 
construction industry. 
7.3.3 Contractor risks 
 Lack of qualified staff and the departure of qualified staff from the project are major 
contractor-related risks. Qualified staffs are hard to hire and retain, so it is important that the 
contractor has effective strategies in place to select, hire and retain competent workers. 
Another contractor risk is accidents occurring during construction. These can cause delays, 
cost overruns, loss of morale and loss of productivity, which can affect the achievement of 
project objectives. There are also risks associated with construction quality and labour and 
equipment productivity. Unanticipated technical problems may be the result of a project’s 
uniqueness or the contractor being unfamiliar with that type of project. The contractor’s 
ability to achieve the project deliverables and the extent to which he employs management 
techniques to control time, cost and quality are also potential sources of risk. 
Table 7:4: Contractor risk significance ranking 
Contractor risks 
Risk Rank RII 
Lack of qualified staff in contractor’s organisation 1 12.37 
Incompetence of contractor 2 12.15 
Departure of qualified staff from contractor’s organisation 3 10.48 
Poor quality work 4 9.2 
Unpredicted technical problems in construction 5 8.71 
Low productivity of labour 6 7.42 
Accidents occurring during construction 7 7.05 
Low productivity of equipment 8 6.1 
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7.3.4 Sub-contractor risks 
 The UAE’s construction industry is increasingly using sub-contractors as they offer 
many benefits to the contractor and the project, especially in large projects (Faridi & El-
Sayegh, 2006). However, they need proper monitoring; if caution is not exercised, using sub-
contractors can lead to career disaster for the contractor. Sub-contractors may employ unsafe 
procedures, or produce poor quality or incomplete work, adversely affecting the quality of the 
deliverables or delaying completion. Sudden bankruptcy or disputes with the contractor may 
lead them to breach their contract with the latter. In the long run, poor performance by the 
sub-contractor can give the main contractor a bad reputation. In the short run, it is likely to 
lead to disputes with the client. 
Table 7:5: Sub-contractor risk significance ranking 
 
Sub-contractor risks 
Risk Rank RII 
Sub-contractor’s poor performance 1 12.63 
Sub-contractor’s poor management 2 11.38 
Breach of contract by sub-contractor 3 11.12 
Disputes between main contractor and sub-contractor 4 10.74 
 The respondents regarded poor performance as the most significant risk in the sub-
contractor risk category. 
7.3.5 Supplier risks 
 Risks related to suppliers include delays in supplying materials and quality problems 
with the materials supplied. These two were among the top twenty most important risks 
affecting the UAE’s construction environment (delays in materials supply was ranked third).  
Table 7:6: Supplier risk significance ranking 
Supplier risks 
Risk Rank Rating 
Delays in supplying materials  1 13.2 
Poor quality materials 2 10.31 
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 7.3.6 Political and government risks 
 Political and government risks include the threat of war and political instability, but 
disputes and strikes can also interfere with construction activity and negatively impact the 
project objectives. Law and regulation changes imposed by the UAE government are also risk 
events that can affect construction activity. For example, when the government passed a law 
stopping construction work between 1 and 3 pm throughout the summer period, this affected 
a number of ongoing projects, especially in terms of keeping up with the project schedule. 
Risks such as corruption and bribery are also common; less competent contractors with the 
resources to bribe owners or officials for tenders may be chosen while competent contractors 
are overlooked. However, according to the survey participants, the most significant risk in 
this category is delays in obtaining permits and approvals. This is a key source of risk since 
most construction works in the UAE have to be approved by government authorities.  
Table 7:7: Political and government risk significance ranking 
Political and government risks 
Risk Rank RII 
Delays in granting approvals 1 12.38 
Threat of war 2 9.14 
Political instability 3 8.95 
Changes in laws and regulations 4 7.78 
Strikes and disputes 5 6.52 
Corruption and bribes 6 5.32 
7.3.7 Social and cultural risks 
 Social and cultural risks are country level. They include criminal acts or substance 
abuse by workers and disputes arising out of cultural differences.  
Table 7:8: Social and cultural risk significance ranking 
Social and cultural risks 
Risk Ranking  RII 
Conflicts due to differences in culture and tradition 1 4.84 
Substance abuse by workers 2 4.52 
Criminal acts by workers 3 4.02 
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 Social and cultural risks generally had the lowest levels of significance, probability 
and impact, but within this category, conflicts resulting from differences in culture and 
tradition were the most probable. The UAE is a highly diversified country with expatriates 
from a range of cultures and nationalities including Europeans, Australians, Americans, 
Arabs, Indians and Pakistanis among others.  
7.3.8 Economic risks 
 Market events such as sudden changes in prices and inflation present economic risks 
in projects as they affect the costs of construction. This was ranked the most significant 
economic risk by the study participants. Other economic risks are fluctuating exchange rates, 
which affect the project’s profitability, and shortages of materials and equipment, which can 
affect the delivery of the project (Zaneldin, 2006).   
Table 7:9: Economic risk significance ranking 
Economic risks 
Risk Rank RII 
Inflation and sudden changes in prices 1 10.12 
Unavailability of materials 2 8.97 
Unavailability of manpower 3 8.85 
Fluctuations in currency exchange rates  4 7.83 
Unavailability of equipment  5 7.54 
 7.3.9 Natural risks 
 Natural risks include unexpected inclement weather and unforeseen site conditions.  
Table 7:10: Natural risk significance ranking 
Natural risks 
Risk Rank RII 
Unforeseen site conditions 1 7.37 
Unexpected inclement weather 2 6.34 
7.3.10 Other risks 
 The other risks category includes risks that originate from a range of participants and 
sources. They include delays in resolving contractual issues both during and after the work 
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phase. Unfair tendering practices before work begins and local protectionism also fall in the 
category of other risks, as does difficulty in obtaining indemnity from insurance institutions 
(Zaneldin, 2006).  
Table 7:11: Other risk significance ranking 
Other risks 
Risk Rank RII 
Delays in resolving litigation/arbitration disputes 1 11.18 
Delays in resolving contractual issues 2 10.17 
Difficulty in claiming insurance  3 8.29 
Unfair tendering practices 4 8.15 
Local protectionism 5 6.51 
7.4 Risk Management Concepts and their Application to the UAE’s Construction 
Industry 
 The majority of construction workers surveyed in this study were familiar with the 
concept of risk management and were certain that it is applied in their projects, but previous 
studies have shown that that the construction environment in general has yet to realise the 
potential benefits of risk management (Flanagan & Norman, 2008). This is surprising, 
considering that the industry is more prone to risk than others – as already shown, these risks 
derive from a range of project-related and external sources.  
 Even when project participants are familiar with risk management concepts, this does 
not always mean they will be implemented. In a previous UAE-based survey, Zarooni and 
Abdou (2000) revealed that risk management techniques were almost entirely ignored, 
especially during the initial stages, despite the fact that applying risk assessment techniques 
in the pre-design stage leads to improved budget appropriation and hence more informed 
decision-making. Uher and Toakely (1999) found a similar state of affairs in Australia’s 
construction industry; although the majority of their participants were familiar with risk 
management concepts, they were rarely applied in the conceptual phase.  
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 The literature offers a number of reasons why the construction industry does not yet 
appreciate the advantages of risk management, including lack of knowledge and mistrust of 
new risk analysis methods (Chapman & Ward, 2000). Uher and Toakely (1999), for example, 
note that it has not found yet found widespread approval among practitioners because of their 
limited expertise, which they attribute to a lack of training and opportunities for career 
development in this area.    
7.4.1 Project cost estimation 
 UAE construction projects are typically expensive. The majority of the participants in 
this study were working on projects valued at between AED 101 and 500 million, and only a 
few were working on projects costing less than AED 50 million. In a previous study 
investigating estimates of UAE projects, Zarooni and Abdou (2000) found acceptable 
variations between actual costs and contract costs, but more substantial variations, both 
positive and negative, between the feasibility and contract costs. The differences ranged from 
-28.5% to 36% and there was no clear pattern. The researchers explained the variations as 
arising from the way feasibility estimates are made in government institutions – usually on a 
cost per square foot basis or using the Single Unit Estimation Method, without consideration 
of associated risks or construction complexity. The problem is not limited to the UAE 
construction industry; surveys have previously shown that at least a quarter of the federal 
construction projects in the US encounter budget-related challenges because of inaccurate 
estimations (Chapman & Ward, 2000). In the UK construction industry, Fortune and Hinks 
(1999) found that there was widespread and continuing use of traditional deterministic 
approaches of cost estimation including square metre, judgemental and elemental estimating, 
which have proved lesser accurate to modern methods of cost estimation.  
 Estimating the cost of construction is a significant task in the budget-making phase of 
the project lifecycle, although predicting the costs is working under uncertainty (Oztas & 
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Okmen, 2005). The accuracy of any cost approximation method depends on the quantity of 
available data and the techniques that will be applied as the project continues. Rahman and 
Kumaraswamy (2002) assert that traditional methods of cost estimation do little to aid 
decision-making. For example, during the conceptual stage, most projects employ the cost-
per-gross floor area method, without taking account of other project-linked risks and their 
potential impact on time and cost variables.  
 There are various approaches to cost estimation, including size of project or 
technology used. Majority of these approaches entail the budgeter using manuals, reference 
sources or databases to establish cost rates. The cost rates are usually determined from past 
tenders or projects and updated where necessary.  
7.4.1.1 Cost and price 
 Cost and price are closely-linked terms whose meanings depend on one’s perspective: 
to the seller, it is a price, while to the client, it is a cost. In a construction project, the 
contractor sets the price for the client, who accepts it as a cost, while the sub-contractor sets a 
price which is a cost to the contractor (Garvin & Cheah, 2004).   
7.4.1.2 Uncertainty modeling, cost estimating and forecasting in construction 
 There are various formats for estimating costs, reflecting on the fact that they serve a 
variety of purposes. A model must express and delineate the reality of the practical scenario 
as closely as possible, while still being feasible to construct and easy to use. The majority of 
models have factors that should be recognised and measured in regards to their correlation 
attributes. The resulting models are usually stochastic or deterministic. Stochastic systems 
imitate actuality by including probability effects, while deterministic models do not consider 
probability and are therefore simpler (Fellows & Liu, 2000). The main objective of modelling 
in these circumstances is to predict the impact of uncertainty and arrive at a more realistic 
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estimate (Garvin & Cheah, 2004). This will give both client and contractor more information 
for the decision-making process.  
Building price and cost models can be either client-oriented or constructor-oriented. 
Traditional models of cost estimating include cost per square metre, elemental estimating, 
approximating quantities and judgmental estimating (Oztas & Okmen, 2005). More advanced 
methods include cost models for causality, regression analysis, simulation and time series 
using numerical means. Usually, client-targeted deterministic systems are employed at the 
design phase to produce an estimated cost for the owner, but the problem with this estimating 
approach is that it draws information from archived cost records of past projects, which is 
then updated. It might be more suitable to employ market economic theory and market 
models in tender preparations. Constructor-oriented models are based on the initial cost 
estimates made by sub-contractors during the bidding process. Stochastic models 
incorporating probability and uncertainty utilise decision trees, utility theory and Monte Carlo 
simulations. Studies have shown that these models produce predicted values that closely 
match actual final costs (Wong, Norman & Flanagan, 2000). 
 It has been argued that the fuzzy approach is able to give an almost exact prediction of 
actual final project cost (Zeng, An & Smith, 2007). Fuzzy Set Theory was initially proposed 
by Zaden (1965) as a concept to deal with innate uncertainty. The main propositions in Fuzzy 
Set Theory as linked with decision models include membership functions, fuzzy set 
arithmetic operations, set operations, linguistic approximation and fuzzy weighted average. 
Baloi and Price (2003) developed a fuzzy decision scheme to help contractors respond to 
universal risk factors influencing cost performance in the construction environment. 
Following an extensive review of the literature and initial brainstorming with contractors, the 
authors identified a range of universal risk elements that are often omitted in cost estimation 
but which can have significant financial consequences. Risks arising from political and 
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economic factors, for example, are beyond the control of the organisation but can have a 
massive impact on it. Discussing the various techniques that can be used to handle 
uncertainty, Baloi and Price (2003) concluded that global and/or external risk components 
influencing costs can be shaped and evaluated effectively using Fuzzy Set Theory in 
combination with decision support systems.  
 Carr and Tah (2001) proposed a construction risk management archetypal model that 
incorporates fuzzy logic. The system is designed to foster a pragmatic and achievable 
measure to respond to risk and to help project team members achieve better performance. 
Fuzzy logic is applied in the analysis to calculate the magnitude of a) the risks affecting 
individual tasks and the project as a whole, and b) their potential cost, time, quality and safety 
impacts.   
7.4 Fast-Tracking in Construction Projects 
 The findings of this project show that a medium to high number of fast-track 
construction projects have already been undertaken in the UAE, with the number expected to 
rise in the future. However, majority of participants of this study, while admitting the 
increase of fast track projects, stated that as individuals had undertaken fewer than ten fast-
track projects.  
The construction industry has responded to problems such as unpredictable inflation 
and high financing costs by looking for ways to reduce construction time. Fast-tracking, 
which is one of the most widely used techniques, allows activities to be sequenced so that 
construction can begin on some parts of the project before the design is completed on other 
parts (Knetch, 2002; Laiserin, 2002). This compression of the schedule reduces the project’s 
exposure to inflation and the associated increase in costs. In fast-track projects, the contractor 
is chosen even before the specifications and plans are completed (Kwakye, 1999); he 
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becomes part of the team developing the design, providing an estimated price and beginning 
construction before the design is finished (Williams, et al., 2005). This is unlike the 
traditional method in which the client first selects an architect or engineer, who analyses their 
needs and demands, comes up with a suitable concept and prepares drawings. The completed 
design is then reviewed by the client and put out to tender. Contractors take the tender request 
documents, evaluate the plans and requirements and make a tender proposition. If the client 
agrees with the contractor’s price, he signs the contract and the construction begins. 
As the majority of clients want to finish their projects as early as possible to get a 
quick return on their investment, there is growing pressure for fast-track construction. In an 
era of instant gratification and impatience, companies are increasingly demanding that 
construction projects be finished yesterday (Kaelbe, 2001). Construction can be finished 
more quickly if the design is appropriate and the right materials are selected. Indeed, Waltz 
and Montgomery (2003) suggest that fast-tracking can reduce schedules by as much as 50%, 
depending on the type of project. However, this can only be achieved if those involved are 
disciplined about sticking to the planned schedule and budget and monitor activities closely. 
Kwakye (1999) suggests that for fast-track construction management to work effectively, 
contractors must be actively involved in developing the design, the design and production 
phases must be properly integrated, the design and construction phases should overlap, and 
work must be packaged into skills or trades. 
7.5.1 Fast-tracking in UAE construction projects 
 The UAE is one of the most developed nations in the Arab world. The last ten years 
have seen massive investment in the construction of real estate and the country’s transport, 
water production and energy infrastructures. Dubai and Abu Dhabi have crossed new 
frontiers in the construction industry with mega structures like Burj Khalifa (world’s tallest 
building), the three palm islands and the Dubai water front. Most of these projects applied 
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fast-track construction methods, sometimes out of necessity; the Abu Dhabi Water & 
Electricity Authority (ADWEA), for example, had only eleven months to finish an 
emergency water supply project to avert a potential water supply crisis (Abu Dhabi Urban 
Planning Council, 2013).  
7.5.2 Future of fast-tracking in the construction industry 
 The UAE construction industry is seeing rapid growth, with over US$ 315 billion 
expected to be spent on construction projects in 2014 (Harris, 2014). Much of this is 
government spending, but foreign investment in the sector is increasing steadily. According 
to the Financial Times, 70% of foreign direct investment in the UAE goes into real estate, 
impacting growth of the construction sector. Economists believe the increased interest in real 
estate is also a contributing factor in reviving projects that stalled during the 2009 global 
economic crisis.  
Most projects undertaken in the UAE are high budget projects; construction of the 5-
star Meydan Racecourse, for example, cost AED10 billion. The application of VRM on such 
projects can save approximately 15% on costs, making a significant difference. Risk and 
value management consultants can also provide an additional perspective on risk assessment 
at the inception stage. This is especially important on complex projects such as the Burj 
Khalifa, but it is also useful on more routine projects. On recurring projects, where similar-
type erections are built in different situations by the same developer or client (e.g. malls, 
Etisalat offices, residential buildings and metro stations), evaluations can be conducted on a 
single building and applied to all similar buildings. This can be done over a long period and 
will have real cumulative benefits for the client.  
 Bader Ahmed Al Harthi PhD Student 197 
 
 Fast-tracking is going to play an increasingly important role as Dubai seeks to double 
its hotel capacity before 2020 World Expo Exhibition. The majority of contractors are 
expected to employ fast-track methods on these projects. 
7.6 Risk Mitigation Frameworks 
The literature review phase provided the data required to understand the risk 
mitigation frameworks. Construction projects are particularly subject to risk because of their 
complex nature; they require a range of players with varying expertise and interests to 
accomplish different but interconnected tasks (Shen, 1997). The difficulty is further increased 
by internal circumstances unique to a specific project and uncertainties from the external 
environment. Since it is quite usual for time delays, cost overruns and quality risks to arise 
when other risks are present, the risk mitigation framework in this study draws on the alien 
eye risk model, which shows how risks in one category or level can affect those in others 
(Wang, Dulaimi & Aguria, 2004). For example, Shen’s (1997) study of the Hong Kong 
construction business showed that the majority of project delays are caused by incorrect or 
incomplete drawings, but that these occur because owners allow an unrealistically short 
design time or request frequent changes, or the architect is overloaded.     
 Mitigation measures for many external risks are to some degree dependent on 
government policy and legislation. As a major stakeholder in the construction industry, there 
is much that the UAE government can do at the macro-environmental level to help minimise 
risk and ensure residual risks are allocated fairly. For example, it can set up industry forums 
to conduct regular seminars and workshops for construction professionals on topics such as 
VRM (Wood & Ellis, 2003). Senior personnel from government agencies such as the Dubai 
Municipality and Roads and Transport Authority, plus other long-term investors, should be 
welcomed to these forums.  
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 The government should also introduce the Value and Risk Management model into 
the Dubai Municipality’s (DB) NOC and building permit processes and require model and 
insurance certification to be submitted for high-risk projects as part of the permit process. 
Sustainability policies in the UAE such as Abu Dhabi’s Pearl rating and Dubai’s Green 
Building regulations manual should give extra recognition for projects that have VRM 
certification, and the government should set up a VRM governing body to ensure that all 
VRM consultants are properly trained and certified.  
7.7 Validation of Risk Mitigation Framework 
 Framework validation is the practice of evaluating the assumptions, underlying 
theoretical grounds, data, processing, output and reporting of a model with the major purpose 
of managing, mitigating and controlling the modelled risk (KPMG, 2012). A practical 
mitigation framework was proposed by a group of 11 experts through a focus group 
discussion.  
 The formation of the focus group question guide was based on the findings of the 
quantitative survey, whose items had been constructed from information in the literature 
review. The focus group participants were required to participate in answering the questions: 
 What is your opinion about the results? Is it reasonable 
After a lengthy discussion, involving brainstorming and Delphi method, the experts came to a 
unanimous agreement that the results were reasonable. This confirmed the reliability of the 
survey method which collected the quantitative data. 
 What do you think is the best response for each factor? 
The question was in regards to the identified risks and their significance, and at the end the 
experts agreed with the findings of the survey in how the risks were ranked. The findings on 
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the ranking of the factors are also in agreement with findings in literatures of authors like El-
Sayegh (2008). 
 Validation of the risk mitigation framework was initiated during the pre-study phase 
and was ongoing throughout the main study phase until adequate data had been gathered and 
the participants had reached agreement on all issues relating to risk mitigation. The validation 
process provided expected discussion for different real-life construction scenarios tested by 
experts as part of the validation procedure in relating risks, their probability and impact in 
various projects. For example, the majority agreed that Risk B1S (design) is best mitigated by 
a strategy that reduces its impact (the extra cost of revising the design). Thus, a suitable 
mitigation approach would be to conduct pre-project planning to minimise design errors.  
Risks such as accidents during the construction phase (C1S) can be reduced by applying a 
mitigation strategy that reduces their probability; that is, ensuring contractors are qualified 
and that proper safety control measures are adopted during construction. A validation 
framework entails ratifying the risk assessment matrix, and the probability and impact of 
project risks, by plotting these values on an isorisk chart. This illustrates graphically their 
correlated importance and impact on the project. 
 
Figure 7:1: Isochart plotting of probability and impact of risk (Source: Gardner, n.d: 167) 
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 The validation process indicated that the results yielded by the qualitative Alien Eyes’ 
risk model (see Figure 5.9) are consistent and comply with expected outcomes.  The model 
therefore offers useful support to decision-makers in fast-track construction, helping them 
mitigate risk impacts and protect their profits. The focus group sessions revealed a potential 
requirement for mitigating risks in the future UAE construction industry. 
7.8 Validation of Results through Methodological Triangulation  
 Validation of the results of this study was achieved through methodological 
triangulation. Three approaches were used to investigate the research questions. The first was 
a literature review, which generated data regarding the various types of risks in the 
construction industry and how they are classified. The literature review revealed the kinds of 
risks that are common in specific industrial settings, including the UAE, and helped in the 
definition of theories and concepts related to risk management and project management. It 
also gave an insight into the development of fast-track construction and its likely future 
development.  
 The information from the literature review was used to develop the survey 
questionnaire. This was designed to identify whether participants were familiar with risk and 
its associated concepts, and how significant they saw these risks as being in the UAE setting. 
The results of the questionnaire supported the findings from the literature review in that most 
of the risks identified and ranked as significant by the participants were also identified in the 
literature. 
 The findings from the literature review and survey were then triangulated with the 
findings from the focus group discussions. The focus group consisted of professionals with 
more than seven years’ experience in the UAE construction industry. The group looked at the 
results, discussed them and agreed that they were reasonable and reliable. They indicated that 
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the risks identified were significant in the UAE, and that some of the qualitative approaches 
to risk mitigation identified in the literature could easily be adapted to suit the UAE setting. 
The focus group suggested mitigation measures for each of the risks identified. The 
suggestions from the focus group were compared to existing frameworks described in 
literature. They echoed the ideas found in these frameworks. It was therefore concluded that 
the findings of this study were valid and hence reliable. 
7.9 Summary 
The construction industry in the UAE faces similar kinds of risks to other construction 
industries around the world, especially in terms of external risk sources such as inflation of 
the economy. Like other Middle East-based studies before it, this study finds that the most 
significant risks in construction projects in the UAE originate with owners (demanding 
design changes, delaying payments and failing to define the scope of the work), sub-
contractors (poor performance) and suppliers (delaying delivery of supplies and supplying 
poor quality materials).  
The small sample size and the fact that participants came only from companies in Abu 
Dhabi limits the generalisability of the results, though the sample size is comparable to those 
found in studies by Al-Kharashi et al. (2009) (n=86), El Sayegh (2008) (n=48) and 
Pourrostam and Ismail (2011) (n=100). Replicating the research in other settings with a larger 
sample may yield more generalisable results. The study confirms that risk management is 
vital in construction projects because of their large and complex nature. It is especially 
important in fast-track projects, which account for the majority of mega projects in the UAE, 
as the nature of these projects increases exposure to risk.  
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CHAPTER EIGHT: CONCLUSION AND RECOMMENDATIONS 
8.1 Introduction 
 This final chapter summarises the findings of the project in terms of the main 
objectives. It discusses the challenges that arose in the course of conducting the study and 
identifies the areas requiring further research. 
8.2 Summary of Findings 
 The main objectives of this study were to identify and classify the risks facing 
construction projects in the UAE, to investigate how risk management concepts are applied in 
these projects, to analyse the significance of fast-tracking within the UAE’s construction 
industry, and to evaluate the available risk mitigation frameworks and propose one that is 
suitable for controlling risks in UAE fast-track construction projects.  
A variety of methodologies were employed to collect and analyse the data and report 
the results and findings. These methodologies included reviews of the literature on risk 
management and fast-track construction, the development of a survey questionnaire, which 
included the creation of a risk breakdown structure, risk matrix analysis and Likert scaling, 
and the use of a focus group to validate the methodology and propose an appropriate risk 
mitigation framework.  
8.2.1 First objective  
 The study’s first objective was to identify and categorise the risks in construction 
projects in the UAE and group them according to their levels. A risk breakdown structure 
helped to identify the risks as either internal or external. Internal risks are those originating 
within the organisation, while external risks exist in the outside environment but can still 
affect the project.  
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Under internal risks, five sources of risk were identified: 
a. Owners (nine risks identified) 
b. Designers (four risks identified) 
c. Contractors (eight risks identified) 
d. Sub-contractors (four risks identified) 
e. Suppliers (two risks identified) 
Under external risks, five sources of risk were identified: 
a. Political (six risks identified) 
b. Social and cultural (three risks identified) 
c. Economic (five risks identified) 
d. Natural (two risks identified) 
e. Others (five risks identified) 
Overall, 48 risks were identified and grouped into three levels: project-related, market-
related and country-related. Project-level risks originate with owners, designers, contractors 
and sub-contractors Market-level risks are created by suppliers and outside economic factors. 
Country-level risks are created by political and government, social and cultural, and natural 
factors. Other risks can be project, market or country level, depending on their nature. Risk 
matrix analysis was used to rate the criticalities of the risks, which were measured using a 
Likert scale ranging from 1 (very low criticality) to 5 (very high criticality). Calculation of 
the mean criticality indexes revealed that sub-contractor risks have the highest criticality, 
while social and cultural risks have the lowest.  Supplier risks, owner risks and designer risks 
also demonstrated high criticality levels and should therefore be considered in risk 
management plans.  
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 Criticality affects how the risk is treated; very low criticality risks have low 
probability and impact, so it matters less if the mitigation measure is not effective. It is 
enough to respond to low criticality risks such as social and cultural risks with slightly 
effective mitigation measures, but moderate risks such as natural risks and political and 
government risks require moderately effective measures. High criticality risks such as 
contractor, supplier, economic and sub-contractor risks require effective mitigation measures, 
while very high criticality risks require very effective mitigation measures. 
 The findings in the survey for objective one were discussed and validated through a 
focus group study and found to be reliable. The focus group then used the knowledge in the 
new findings to propose a suitable risk mitigation framework for the kinds of risk affecting 
the UAE construction industry. Validation of the alien eye risk model revealed that it is the 
most suitable model for assessing and mitigating risk factors in the future of the fast track 
construction industry because of its ability to show how probabilities and impacts of various 
risks are interrelated and how they can be downplayed for better profitability of the industry. 
8.2.2 Second objective 
 The second objective was to investigate the concepts associated with risk 
management and how they are applied in construction projects in the UAE. The survey 
identified the most common type of construction company in the UAE (government-owned), 
what sort of projects are undertaken (mostly building projects), the financial scale of these 
projects (mostly AED 101-500 million) and how common fast-track projects are. Most of the 
participants perceived the necessity of risk management and its implementation in 
construction projects. Across the sample, there was a high level of familiarity with risk 
management concepts and a general belief of the appropriateness of risk management.  
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The literature review revealed that a wide variety of methods are used to identify 
risks, including brainstorming, Delphi techniques, interviews and discussions. Risk 
assessment and decisions on how to treat risk are generally the responsibility of the project 
manager or contractor in consultation with the owner. In traditional projects, risks may be 
allocated entirely to the contractor (spurring them to increase project costs as a buffer against 
potential problems) or shared between the contractor and the owner. However, the literature 
also highlights other ways of responding to risk in construction projects, including 
acceptance, avoidance, transfer and reduction. Managers choose the method most likely to 
reduce cost overruns and losses. The UAE’s construction industry is large and inherently 
risky, making the application of appropriate risk management essential to save costs and 
maintain industry prosperity. The findings in the survey and literature review for objective 
two were discussed and validated through a focus group study and found to be reliable. 
8.2.3 Third objective 
 The third objective of this project was to analyse the significance of fast-tracking in 
the UAE’s construction industry. To achieve this objective, the study combined findings from 
the survey and the literature review. The majority of the survey respondents believed that 
fast-tracking will become increasingly important in the UAE’s construction industry. These 
responses are consistent with the finding from the literature review that the use of fast-
tracking is growing in the construction industry, not just in the UAE but around the world.  
The global economic crises of the last few years have adversely affected local and 
international companies alike. One of the ways they have responded is by adopting fast-
tracking for large and complex projects in order to ensure they are completed on time and 
with as low a budget as possible while still maintaining quality. The government, company 
and industrial databases and documentation that were reviewed for this study confirmed that 
fast-track methods can be applied in all phases of such projects. In the case of the UAE where 
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many international organisations are drawn to the country’s business environment, 
construction opportunities are being created for the construction sector. Investment is being 
made in both the public and private sectors to build industrial complexes and other modern 
infrastructures, and some of the world’s most complex mega projects have been undertaken 
in the country, making it a centre point for risk identification and management. UAE 
construction projects applying fast-track methods range from skyscrapers and other super tall 
buildings, to retail centres, transport infrastructure, energy infrastructure and tourist 
attractions. The Abu Dhabi International Airport is being expanded and renovated with the 
help of fast-track methods, while other major fast-tracked projects include the Dubai Metro.   
  The success or failure of construction projects is judged by their quality, cost and 
timeliness of the project deliverables. There are two main reasons why fast-tracking fails. The 
first is when people, tools, controls and work are not divided into manageable units; this is 
especially important as fast-tracking usually increases the complexity of the 
development/realisation process. However, this can lead to the second problem: treating these 
units individually can lead to managers missing opportunities to reduce the time taken by the 
project. The management and coordination of project activities is especially problematic in 
large fast-track projects because data is needed more quickly than it is in traditional projects. 
The findings of this study suggest that fast-track projects require an organisational structure 
that has better communication than the traditional structure and greater flexibility to react and 
adapt to change. It should also allow for concurrent risk engineering.  These findings were 
also discussed and validated by the focus group experts and found to be reasonable and 
reliable. 
8.2.4 Fourth objective 
 The fourth objective of the project was to propose a risk mitigation framework for 
controlling risks in the UAE’s fast-track projects. The qualitative approach using focus group 
 Bader Ahmed Al Harthi PhD Student 207 
 
discussions helped to achieve this objective. Information from the literature review and 
findings of the survey assisted in decision-making regarding the construction of the most 
practical framework for the UAE context. 
 The study sets out a framework for process-driven risk management in fast-track 
projects. Risk probability, impact and exposure were calculated for each identified risk. 
Organisations can use these results to draw up a priority list, plan risk responses and allocate 
resources accordingly. The study shows that most risk management teams on construction 
projects do not have access to a database about earlier projects that they could use to 
determine risk probability or probability distribution for future projects. A continuous risk 
management process will enable them to have all the indicators they need to calculate the risk 
impacts on time, quality and cost, so that the risk effects can be determined using qualitative 
risk analysis. Considering the risks identified in this project and their levels, the focus group 
discussion came up with an appropriate means to apply a qualitative risk mitigation 
framework.  
 The elements of the proposed risk mitigation framework are in reference to  the Alien 
Eyes’ risk model because this model recognises that risks in construction are interrelated; that 
is, a market- or country-level risk can affect a project-level risk. The model helps users to 
identify and categorise risks according to how they affect and are affected by other risks in 
different levels.   
 Lessons that can be explored in future studies from the literature review include fuzzy 
analysis which has been shown in several studies to be well suited to risk analysis in fast-
track projects. This is when measured or predicted values are used as input data for decision-
making. The overall utility function for each identified risk is derived as a fuzzy number and 
this serves as a starting point for the qualitative risk analysis. Web-based decision support 
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systems enable users to organise, analyse and transform information, identify and access the 
information they need to make a decision, choose and apply methods and frameworks for 
problem solving and analyse modelling results. 
8.3 Recommendations for Risk Management in Fast-Track Construction Projects 
 This section draws on the project outcomes to make suggestions and 
recommendations that may be useful to contractors and project and risk analysts dealing with 
fast-track projects. 
On risk management: 
 The project found that risks in construction projects are manageable. Contractors, 
project managers and project risk analysts should consider the benefits of managing 
risks in cost reductions and providing their companies with a competitive advantage. 
Evidence shows that there is a direct link between meticulous risk management and 
enhanced quality, reduced cost and the minimisation of unnecessary project delays. 
Contractors should implement the recommended risk management strategies as they 
are applicable in real life project situations. 
 Project managers/contractors/consultants should give careful thought to the risk 
concepts and manage them according to their variables, such as sources, priority, 
impact, and probability among others. Sub-contractor risk should be given extra 
attention in order to avert potentially devastating effects on the project. Risk 
categories should also be managed to guarantee that the project’s delivery is timely, 
on budget and to a standard that will satisfy the client(s).  
On fast-track projects: 
 The project found that fast-tracking is likely to have a huge impact on the UAE’s 
construction industry. Construction practitioners should focus on modifying the 
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organisational structure when dealing with fast-track projects to ensure flexibility, 
effective communication, and that risk management is implemented in all concurrent 
processes. Fast-tracking requires that risks are monitored and controlled in all phases 
of the project and that feedback is given promptly to ensure changes are applied as 
quickly as possible.  
 Marketing efforts should be increased to raise client awareness of the benefits of fast-
tracking. Also, since fast-tracking is an emerging concept, the learning curves of 
consultants and contractors should be considered.  
 There is a need for standard forms of contract for use with fast-tracking. These should 
be widely accepted and readily available. 
On risk mitigation 
 The project has gathered beneficial lessons that project managers and owners 
should always use the appropriate methods to identify the risks that are unique to 
their projects, as well as understand the risks that result from the external 
environment. It is only through identifying and understanding the real nature of 
the risks that the right risk mitigation framework can be identified. 
 All organizations should involve best practices in regards to risk identification, 
analysis and control. Keeping an updated risk register is a good start. Consulting 
experts on efficient ways to mitigate these risks is also useful. 
 Training, education, and awareness of managers should be conducted in which the 
training/education sessions should involve introducing them to different models of 
risk mitigation, and enable them to test and implement the ones that work best for 
their type of projects. 
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8.4 Challenges Experienced During Project Execution 
 It is unrealistic to expect to conduct a research project without experiencing some 
difficulties. The main difficulties encountered while conducting this research revolved around 
the collection of data from respondents. Convincing respondents to complete and return the 
questionnaires was challenging, as some were suspicious about how their information would 
be used. A lot of time was spent convincing these respondents that the information provided 
would be confidential and that, as they were only being asked to tick multiple choice 
answers, they did not need to worry about privacy rights. A thorough consideration of ethical 
procedures helped to overcome this problem. The second problem was the amount of time it 
took to collect data from the private consultants who participated in the study. This took 
longer than expected because some respondents missed or wanted to reschedule 
appointments. It was also challenging to get all the experts in the focus study to agree to meet 
together at the same time because of their varying work schedules and availability. 
8.5 Contribution of Project to Knowledge 
This project has contributed to the growing body of knowledge within the built 
environment risk management domain. Specifically, it has focused on risk management 
principles and their application to fast-track projects in the context of the UAE. Although 
studies exist on risk management in the construction industry, there is little that is specific to 
the UAE. Furthermore, the researcher has not come across adequate studies that offer 
practical insight into risk mitigation in the context of the UAE. Moreover, it was important to 
focus on fast-track construction projects because these now account for the majority of mega 
projects in the UAE. Knowing how to mitigate risks can help practitioners achieve their 
project objectives within the budgeted costs, in the shortest time possible and without 
compromising on quality.  
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The study has identified the risks currently affecting the UAE construction industry in terms 
of their categorisation and levels of severity. The study also established the most appropriate 
mitigation measures that could be applied to the risks identified. A framework was then 
developed that can be used to manage risks according to their sources and differing levels of 
severity. Finally, the study highlights areas for future research. 
8.6 Recommendations for Future Study 
 Although this study was meant to capture the situation in the entire UAE construction 
industry, it was limited by both time and methodology. The participants were mainly 
sampled from Abu Dhabi, as there was insufficient time to capture data from a larger 
sample. If time allows, future researchers might consider conducting a census to 
collect data from all of the construction companies in the country.  
 Since the construction industry worldwide experiences similar kinds of risk, the risk 
management theories and concepts studied in this research will have equal relevance 
elsewhere. The sample used in this study is specific to the UAE industry, so the 
findings may not be readily generalised to other construction industries, but the 
method used can be replicated, and it is recommended that the study be repeated in 
other settings. The construction industry is profoundly impacted by trends such as 
globalisation and technology sharing; hence, the concepts learned here and elsewhere 
can be shared or addressed through cross-sectional studies.  
 Future research should focus on testing modern concepts of risk management and how 
effectively they are applied in real-life scenarios. A focus group was beneficial for 
this study, but it would be interesting to find out whether the case study method, 
where the focus is on one organisation at a time, yields similar results. Future studies 
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might keep the methodological triangulation approach but use quantitative findings to 
validate qualitative findings. 
 The majority of the participants in the focus group were managers and other 
experienced professionals. Involving lower level employees at the qualitative stage 
would allow the researcher to measure whether they perceive risk in the same way as 
project managers. 
 This study focused on studying risk management in construction with the intention of 
ultimately proposing a mitigation framework. A future study might aim to produce a 
framework for preventing unacceptable risk.  
 The researcher recommends a follow up study to test whether the methodology 
proposed in the current research helped mitigate risks in the companies of the study 
participants. 
 This research does not differentiate between construction projects in terms of scale, 
though in practice, capital and minor projects face different challenges in terms of 
cost, time taken and nature of risks encountered. Future research should investigate 
whether the concepts and findings identified in this study apply equally to the 
different types of construction project. 
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APPENDICES 
Appendix 1: SURVEY QUESTIONNAIRE 
 
246 Kingsway-gatley-SK8 4PA 
T: 
Email address: 
Date: 
Dear potential participants, 
Risk management in fast-track projects – A questionnaire survey 
My name is Bader Al Harthi and I am a PhD student at the University of Wolverhampton. 
As part of my degree programme, I am conducting a study about risk management 
approaches in fast–track construction projects in the United Arab Emirates. I kindly invite 
you to take part in this survey by filling the questionnaire for me, as you have been 
recognised in the local authority data as being credible consultants, contractors or owner 
representatives with experience of fast-track construction projects.  
It will take about 30 minutes to complete the questionnaire and all you need to do to answer 
the questions is simply follow the given instructions. Your participation is strictly voluntary 
and all responses will be treated as anonymous. Do not ponder over whether your answer is 
right or wrong. Whatever you write will be treated with great confidentiality. The findings, 
if published, will summarise the responses of the sample as a whole; individual answers will 
not be identified. 
If you choose to complete the questionnaire, please return it in the enclosed stamped self-
addressed envelope by //2013. Returning the questionnaire in this way guarantees your 
anonymity, so please do not include any identifiable symbols. Please note that returning this 
questionnaire will be taken as your informed consent to participate in the study. Your 
contribution is highly appreciated. Thank you for taking the time to respond to the survey. I 
look forward to working with you. 
Yours sincerely,  
Risk management in fast-track construction projects in the UAE 
(A questionnaire survey) 
 
Instructions: 
 
- Please answer all questions. 
- Tick (X) the relevant answer where applicable. 
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Section 1 
 
1- Your Company is : 
 
     O Local          O International          O Governmental               O Private 
 
2- Your current role regarding construction is: 
 
O Designer o Contractor O Construction Manager  
O Other   (please specify) 
……………………………………………………………………. 
 
3-  Please indicate your years of construction experience:  
 
O 0-2 years O 3-5 years O 6-10 years  O 11-20 years O Over 20 
years  
 
4- Your experience of construction project types includes ( You can 
tick more than one answer):  
 
O Housing O Building o Industrial O Infrastructure/Heavy 
Engineering 
O Other(s) (please specify) 
………………………………………………………..  
 
5- The (average) price of your current project(s) is 
 
O 0 - 50       O 51 - 100 O 101 -500 O Over 500 (Million AED) 
 
 
6- How many fast-track projects has your organisation undertaken in the past 10 
years? 
 
O 1-10    O 11-20      O 21-30      O 31-40         O 41- 50      O Over 50 
7- How common are fast-track projects in the UAE? 
O  Rare 
O  Few 
O  Many 
O  Very frequent 
……………………………………………………………………………………… 
8- Will fast-tracking be used in UAE construction in the near/far future? 
O Yes       O No       O Not sure  
……………………………………………………………………………………
. .  
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9-Do you generally implement risk management in your projects?  
O  Yes              O  N o    O  N o t  s u r e  
10-Do you think it is necessary to implement risk management in construction projects?  
O Yes              O  N o    O  N o t  s u r e  
  
11-Please rate this statement: Risks in UAE construction are allocated to the most 
appropriate party?  
 
O Yes, always        O Yes, sometimes O No    O Not sure  
 
 
Section 2 (Assessment of risks) 
 
Please assess the risks  l i s t e d  i n  t h e  t a b l e  b e l o w  in terms of fast-track 
projects. Note that two things are being assessed per risk: 1) probability and 2) impact. 
The probability refers to the possibility of occurrence of a risk, while the impact refers to 
the consequence on project objectives once the event occurs.  
Please base your assessment on the scale of: 1=very low        2=low       3 =moderate    4= 
high      5= very high 
No. Type of risk Description of risk 
Probability Impact 
01 02 03 04 05 01 02 03 04 05 
1 
 
 
 
Owner  
factors 
 
 
 
Owners delay payment to contractors 
 
          
 
2 
Owners impose unreasonably tight schedule            
3 
Owners intervene improperly during the 
construction phase 
          
4 
 
Change of design required by owners 
 
          
5 
Owners fail to define scope of work  
 
          
6 
Site obstacles (access, existing services, size           
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 of the location...etc) 
7 
Owners breach contracts with contractors 
 
          
8 Owners' disputes with contractors           
9 Owners' sudden bankruptcy           
10 
Designer 
factors 
Defective design           
11 Deficiencies in drawings and specifications           
12 Frequent changes of design by designers           
13 
Late issue of drawings and documents           
14 
Contractor 
factors 
Accidents occurring during construction           
15 Poor quality work           
16 Low productivity of labour           
17 
Low productivity of equipment           
18 
Unpredicted technical problems during 
construction 
          
19 
Incompetence of contractor            
20 
Lack of qualified staff in the contractor’s 
organisation 
          
21 
Departure of qualified staff from the 
contractor’s organisation 
          
22 
Sub-contr-
actor factors 
Sub-contractor’s poor performance           
23 
Sub-contractor’s poor management            
24 
Breach of contract by sub-contractors           
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25 
Disputes between main contractor and sub-
contractors 
          
26 
Supplier 
factors 
Delay in supplying materials            
27 
Poor quality materials           
28 
Political and 
government 
factors 
Threat of war           
29 
Political instability           
30 
Labour strikes and disputes 
 
          
31 
Changes in laws and regulations           
32 
Corruption and bribes           
33 
Delays in granting approvals           
34 
Social and 
cultural 
factors 
Criminal acts by workers           
35 
Substance abuse by workers           
36 
Conflicts due to differences in culture and 
traditions 
          
37 
Economic 
factors 
Inflation and sudden changes in prices           
38 
Fluctuations in currency exchange rates           
39 
Unavailability of materials           
40 
Unavailability of manpower           
41 
Unavailability of equipment 
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Section 3 (Allocation of risks) 
From your experience, please identify the party that is best placed to bear the risks listed 
below specifically in fast-track projects. 
 
No. Type of risk Description of risk 
Allocation 
Client Contractor 
Shared between 
client and 
contractor 
1  
 
 
 
 
 
 
Owner  factors 
 
 
Owners delay payment to 
contractors 
   
 
2 
Owners impose unreasonably 
tight schedule  
 
   
3 Owners intervene improperly 
during the construction phase 
 
   
4 
 
Change of design required by 
owners 
 
   
42 
Natural 
factors 
Unexpected inclement weather           
43 
Unforeseen site conditions           
44 
Others 
 
 
Delays in resolving contractual issues           
45 
 
Delays in resolving litigation/arbitration 
disputes 
          
46 
Unfair tendering practices           
47 
Local protectionism           
48 
Difficulty in claiming insurance  
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5  Owners fail to define scope of 
work 
   
6 
 
Site obstacles (access, existing 
services, size of the location, 
etc) 
   
7 Owners breach contracts with   
contractors 
 
   
8 Owners' disputes with 
contractors 
   
9 Owners' sudden bankruptcy    
10 
Designer 
factors 
Defective design    
11 Deficiencies in drawings and 
specifications 
   
12 Frequent changes of design by 
designers 
   
13 Late issue of drawings and 
documents 
   
14 
Contractor 
factors 
Accidents occurring during 
construction 
   
15 Poor quality work    
16 Low productivity of labour    
17 Low productivity of 
equipment 
   
18 Unpredicted technical 
problems during construction 
   
19 Incompetence of contractor     
20 Lack of qualified staff in the 
contractor’s organisation 
   
21 Departure of qualified staff 
from the contractor’s 
organisation 
   
22 
Sub-contr-
actor factors 
Sub-contractor’s poor 
performance 
   
23 Sub-contractor’s poor 
management  
   
24 Breach of contract by sub-
contractors 
   
25 Disputes between main    
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contractor and sub-contractors 
26 
Supplier 
factors 
Delay in supplying materials    
27 Poor quality materials    
28 
Political and 
government 
factors 
Threat of war    
29 Political i n stability 
 
   
30 Labour strikes and disputes    
31 Changes in laws and regulations    
32 Corruption and bribes    
33 Delays in granting approvals    
34 
Social and 
cultural factors 
Criminal acts by workers    
35 Substance abuse by workers    
36 Conflicts due to differences in 
culture and traditions 
   
37 
Economic 
factors 
Inflation and sudden changes in 
prices 
   
38 Fluctuations in currency exchange 
rates 
   
39 Unavailability of materials    
40 Unavailability of manpower    
41 Unavailability of equipment    
42  
Natural factors 
Unexpected inclement weather    
43 Unforeseen site conditions    
44 
Others 
Delays in resolving 
contractual issues 
   
45 Delays in resolving 
litigation/arbitration disputes 
   
46 
 
Unfair tendering practices    
47 Local protectionism    
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48 Difficulty in claiming insurance  
 
   
 
General comment on risk management of fast-track construction projects in the UAE. 
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………
…………………………………………………………………………………………………
………………………… 
End of questionnaire 
Please return completed questionnaire to: 
Bader AlHarthi 
Email: bader303@yahoo.com 
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Appendix 2: FOCUS GROUP QUESTION GUIDE 
 
Percentage Frequency Questions   
  The improved framework is? 
1 
  Easy to understand 
  Difficult to understand 
  Neither easy nor difficult to understand 
  The improved framework will? 
2 
  Reduce time to identifying risks 
  No  
  Not sure 
  The improved framework will? 
3 
  Give the proper solution for risks 
  No  
  Not sure 
  The improved framework is? 
4 
  Well divided to the different levels 
  No  
  Not sue 
  The improved framework groups mitigation measures: 
5 
  Compatible with U.A.E environment and conditions 
  No  
  Not sure 
  The improved framework will? 
6 
  Increase the understanding of the risks and risk   responses  
  No  
  Not sure 
  The improved framework is 
7 
  Recommended to widely use 
  Not Recommended  
  Not sure 
